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The presentation of a complete record of the inves- 
tigations in Nature and Science, for a year, would re- 
quire a library of many volumes ; the editor has, there- 
fore, selected only such subjects as appeared to be of 
general interest, the object in view being to reach the 
largest number of readers, and diffuse among these a 
knowledge of the more important results obtained and 
opinions advanced during the year. 

It will be found that in many instances different 
opinions are given regarding the same subject. This 
arises from the character of the work, and the editor 
in no way assumes responsibility for any opinions, ex- 
cept in those instances in which it is expressly stated. 
The endeavor has been made in all cases to give credit 
to those to whom it belongs. In a few instances the 
authorities have been accidentally omitted. For these 
omissions it is hoped indulgence will be granted. In 
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every case the language of the original is preserved as 
far as is consistent with the necessary condensation. 

The classification adopted in the arrangement of the 
raaterial selected, is based on that followed for many 
years by the British Association for the Advancement 
of Science. With a few slight modifications, this has 
been fonnd to answer admirably, each separate article 
finding a suitable and proper place provided for its 
reception. 

While each department or section has received a fair 
share of attention, the sections embracing the subjects 
of Education and Special Biology will be found to 
contain a greater mass and variety of material than 
some others. This arises from the fact that these 
subjects have of late assumed a more important posi- 
tion, and consequently possess a more wide-spread in- 
terest. 

The section on Mechanical Science is, of necessity, 
much smaller than the importance of the subject 
demands. A proper representation of this department 
requires the free use of illustrations, which is beyond 
the scope of this book. 

The arrangement of the Table of Contents will be 
found to be unique. It is formed in such a manner 
as to give an abstract of aU the subjects in each sec- 
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tion, with references to a complete list of all the ar- 
ticles contained in that section, and is intended to 
facilitate the search for articles • bearing on the vari- 
oas branches of Science. 



JoHK C. Dbafeb. 
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WEIGHTS AND MEASURES. 

1. Advantages of the Metxlo System. — As an example of 
the advantages of the metric system, we will suppose that the 
reader takes a yard stick, and measuring a room finds it to be 
5 yards 9 inches and h inch wide, and 6 yards 1 foot 1 inch 
and J inch long. Then taking a metre stick, he finds the 
width to be 4.808 metres, and the length 6.813. If he now 
proceeds to determine the area of the space in yards, feet, and 
inches, and also in metres, and times the operation in each 
case, he will quickly find the superiority of the metric 
system, 

2. Adoption of the Metric System.— The committee ap- 
pointed by the British Association to examine the metric 
system, reports that another great stride has been made towards 
uniformity in the weights, measures, and coins of all countries 
by the passage of a law in Austria, in June, 1871, rendering 
the use of metric weights and measures permissible from 
January 1^ 1873, and compulsory from January 1, 1876. The 
metric system is gradually diffusing itself all over Europe. 
At this moment, fully two-thirds of that continent, measured 
by population, have adopted this system of weights and meas- 
ures, and the other one-third has manifested sufficient interest 
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in the question to justify the expectation of its early adhesion 
to the general agreement. But in this one-third there are 
comprised E.us9ia and England^ two countries which, by their 
population and commerce, exercise an enormous influence on 
the whole world. • If these countries should also place their 
legislation on the same footing, the other smaller States will 
certainly follow, and Europe will have attained perfect unity 
as regards weights and measures. In Asia the whole of India 
may be said to have adopted the system, though some time 
may elapse before the act passed by the Indian Government 
can be carried into operation. In America it has been adopted 
absolutely by Brazil, Chili, Mexico, and Grenada. 

3. The Metric System. — ^The discussions which from time 
to time arise regarding the adoption of this system in different 
countries may be rendered more intelligible to our readers by 
the following extracts from a report on the subject by Presi- 
dent Barnard, of Columbia College. 

The principles according to which this system has been 
constructed are as follows : 

1. All weights and measures should be reduced to one uni- 
form standard of linear measure. 

2. This standard should be an aliquot part of the circum- 
ference of the globe. 

3. The unit of linear measure applied to matter in its three 
modes of extension, length, breadth, and thickness, should be 
the standard of all measures of length, surface, and solidity. 

4. The cubic contents of the linear measure, in distilled 
water, at the temperature of its greatest contraction, should 
furnish at once the standard weight and measure of capacity. 

5. That for everything susceptible of being measured or 
weighed there should be only one measure of length, one 
weight, one measure of contents, with their multiples and 
subdivisions exclusively in decimal proportions. 

6. That the principle of decimal division, and a propor- 
tion to the linear standard, should be annexed to the coins of 
gold, silver, and copper, to the moneys of account, to the 
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divisions of time, to the barometer and thermometer, to the 
plummet and log lines of the sea, to the geography of the 
earth, and the astronomy of the skies, and finally to every- 
thing in human existence susceptible of comparative estima- 
tibn by weight or measure. 

7. That the whole system should be equally suitable to the 
use of mankind. 

8. That every weight and every measure should be desig- 
nated by an appropriate name applied exclusively to itsel£ 

In accordance with these principles we have — 

1. The Metbe, which is the unit of length. 

2. The Abe, which is the unit of the measures of surfitoe, 
and is the square of ten metres. 

3. The Litbe, which is the unit of measures of capacity, 
and is the cube of the tenth part of a metre. 

4. The Stere, which is the imit of measures of solidity, 
having the capacity of a cubic metre. 

5. The Gramme, which is the unit of measures of weight, 
and is the weight of that quantity of distilled water at its 
maximum density which fills the cube of the hundredth part 
of a metre. 

4. Use of Steel Wire in Sea Soundings.— Sir William Thom- 
son finds that fine steel wire may be used with success in 
making deep-sea soundings. A depth of 2,700 fathoms has 
in this way been reached and specimens of the bottom brought 
up by using a weight or sinker of less than forty pounds. 
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, ASTBONOMIOAL APPLIANCES. 

5. The Olbsenratory on VeiaTiiis.— In diflcusamg the future 
of this establishmenti a reoent yisitoi* says : The successive 
eruptions whidbi have taken place in Atrio, and which have 
piled up layer on layer, have raised the level of the ground 
enormously. The stream which debouches from Atrio has 
ended by considerably overtopping the Observatory ; and that 
the latter has not been threatened this year results from the 
fact that the saddleback of Monte Cateroni, upon which it 
stands, rises in the direction of Vesuvius in such a manner 
that its eastern extremity has hitherto performed the part of 
a buttress in dividing the burning stream, imd diverting the 
two currents into the ravines which slope rapidly to the 
right and left of the height. But a new outbreak will, with- 
out doubt, sweep away the eastern extremity of this crest, and 
a succeeding one would easily be able to send a stream of lava 
flowing as far aa the Observatory. Foreseeing this danger, M. 
Palmieri has raised above the building a redan of a very sharp 
angle. This will form but a weak barrier, though it may be 
able to retard for a little the progress of the devastating ele- 
ment. 

6. The Photograph in Astronomy. — At the recent meeting 
of the British Association, Mr. Warren De la Bue, in speak- 
ing of the uses of photography in Astronomy, said : The nat- 
ure and conditions of the outer corona (the assemblage of 
dark rifts and bright rays which overlies and surrounds the 
inner corona) were very incompletely studied ; and the ques- 
tion whether it is solar was not finally settled in the opinions 
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of astronomers of high repute. Some believed it to be caused 
by some action of our atmosphere ; and others supposed it 
due to cosmical dust between us and the moon. Here photog- 
raphy steps in to pave the way out of the existing doubts. 
If the rays and rifts were really atmospheric, it would hardly 
be possible that they should present the same appearance at 
different stations along the line of totality ; indeed, they would 
probably change their appearance every moment, even at the 
same station. If they are cis-lunar, the same appearances 
could not be recorded at distant stations. It is universally 
admitted that proof of the invariability of these murVingn^ 
and especially of their identity as seen at widely separated 
stations, would amount to a demonstration of their extra- 
terrestrial oiigin. Eye sketches cannot be depended on ; the 
drawings made by persons standing side by side differ often 
to an extent that is most perplexing. Now photographs have 
undoubtedly, as yet, failed to catch many of the faint mark- 
ings and delicate details ; but their testimony, as &r as it 
goes, ia unimpeachable. In 1830, Lord Lindsay at Santa 
Maria, Professor Winlock at Jerez, Mr. Brothers at Syracuse, 
obtained pictures, some of which, on account partly of the 
unsatis£stctory state of the weather, could not compare with 
Mr. Brothers^ picture obtained with an instrument of special 
construction ; but all show one deep rifb especially, which 
seemed cut down through both the outer and inner corona 
clear to the limb of the moon. Even to the naked eye it was 
one of the most (conspicuous features of the eclipse. 

7. The Speotroscope in Astronomy.— The Italian Society of 
Spectroscopists proposes to follow and depict, from minute to 
minute, the greatest hydrogen eruptions, in order to study 
them in all their phases. To draw day by day the innumera- 
ble details of the photosphere, and arrange them on a strip 
of paper. To represent the daily changes, great and small, of 
its disc. To make each day a detailed analysis of the chromo- 
sphere, and class systematically the chemical elements pro- 
jected or thrown out by the eruptions. Also to depict the 
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faculsB and spots of the solar disc, and study their relations 
with each other. To make frequent measures of the diameter 
of the sun« To watch for traces of auroras on the horizon 
whenever a great protuberance appears on the sun, and to 
determine whether the magnetic perturbations and auroras 
are under the immediate control of solar eruptions. 

8PACI!. 

8. Is there a resisting Medium in Space 7— The corrections 
in the calculations of Faye^s comet having (as the observa- 
tions of Professor Mbller show) brought that body to a strict 
adherence to the law of gravitation, Professor Hall thinks 
that an error may have been made by Encke in his calcula- 
tions, and argues that if such is the case, the hypothesis of a 
resisting medium in space is no longer tenable. 

9. Distribntion of Stars in Space. — Aiceording to Mr. Proc- 
tor, there are within the sidereal systems subordinate sys- 
tems of stars forming distinct aggregations, in which many 
orders of real magnitude exist, while around them is relatively 
barren space. He inferred the existence of such systems 
from the results of processes of equal-surface charting applied 
successively to 'stars of gradually diminishing orders of bright- 
ness. He found the same regions of aggregation, whether 
the charts included stars to the sixth order only, or were ex- 
tended, as in his chart of the northern heavens, to the tenth 
and eleventh orders; and these regions of aggregation are 
the very regions where the elder Herschel found the faintest 
telescopic stars to congregate. — (De la Rue.) 

8TABS. 

10. Improvement in Stellar Maps.— The use of stellar maps 
may be rendered less fatiguing by representing the stars by pin- 
holes of various sizes in the paper or chart, and then setting 
a light behind the paper to render them luminous. Placing 
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the map at a suitable distance, and in a proper position, one 
eye may view it while the other remains at the eyepiece of 
the telescope. To direct the eye where to look on the chart, 
a hole the size of the field of the instrument may be cut in 
a piece of paper and held between the eye and the chart. — 
(E. S. Mabtin.) 

11. The Birth of a Star.— On the night of the 12th of May, 
1866, a star of between the first and second magnitude sud- 
denly made its appearance in the constellation Corona Bo- 
realis. On the same and the succeeding night it was seen by 
many observers, all of whom noticed that it began almost 
from its first appearance to diminiah in brightness ; so that on 
the 16th of May, or four days afterwards, it was only of the 
fourth magnitude, and at the end of the month it had become 
a star of the ninth magnitude. 

The spectrum of this newly-born star was examined by Mr. 
Huggins on the 14th, and afterwards, and foimd to show the 
lines of hydrogen. This fact, taken in connection with the 
sudden appearance and rapid decline of the brightness of the 
star, led to the advance of the hypothesis that it had previ- 
ously existed in the place where it was first seen, and that it 
became visible in consequence of some internal convulsion by 
which enormous quantities of hydrogen were evolved, which 
in combining with some other elements ignited on the surface 
of the star, and thus enveloped the whole body suddenly in 
a sheet of flame. As the liberated hydrogen gas became ex- 
hausted, the flame gradually abated, and with the consequent 
cooling the photosphere became less vivid and the star re- 
turned to its original condition. 

In opposition to this, it is said that the spectrum given by 
the star was not that of burning, but of luminous hydrogen. 
Robert Meyer and H. J. Klein have therefore expressed the 
opinion that the sudden blazing out of a star might be occa- 
sioned by the violent precipitation of some great mass, per- 
haps of a planet upon a fixed star, by which the momentum 
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of the faUing mass would be chaQged into molecular motion, 
or in other words, into heat and light. 

Though the fact of which we have been speaking is in it- 
self very wonderful, the most extraordinary part still re- 
mains to be told« light, it is true, moves with a velocity of 
185,000 miles in a second ; but since the nearest fixed star 
is about sixteen billions of ndles distant, it takes three years 
for its light to reach us. The great physical convulsion 
which was observed in Corona, in the year 1866, was there- 
fore an event which had really taken place long before that 
period, at a time no doubt when spectrum analysis, to which 
we are indebted for the information we obtained on the sub- 
ject, was yet almost unknown. — {Schellen^s Spectnum AncUf/' 

818,) 

12. Movements of Arotnros. — ^By observations on the change 
in the position of the lines in the spectrum of Arcturus, Dr. 
Huggins concludes that this star is approaching the earth at 
the rate of some fifty miles per second. 

13. Variation in the Brightness of Stars. — ^In his recent 
address at the inauguration of the observatory at Cordoba, 
Professor Gould said: Nor has the progress of the work 
£uled to afford its due ^hare of discoveries. It has given us 
the knowledge of a considerable number of stars which pos- 
sess the singular character that their brightness is not always 
the same, but undergoes systematic variations. Some have 
been seen to rise to considerable brilliancy, and then fade 
away until telescopes of some power are needed for render- 
ing them visible. Others still are now found to possess a 
brilliancy decidedly greater or decidedly less than that which 
has been assigned to them by more than one astronomer in 
times past. Such stars must be carefully watched, and the 
fact of any regular and periodic fluctuation in the amount of 
their light either established or disproved. Of such cases 
there are already many on our records, thanks to the assidu- 
ity and zeal of the assistant astronomers, no one of whom 
has failed to make manifest the existence of several. One 
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of the most remarkable for the rapidity of its changes is a 
little star in the constellation " Musea," which is invisible to 
the unaided sight during one half of its period, and visible 
during the other half; while the observations of Mr. Bock 
show that it goes through with all its changes within the 
short interval of 21^ hours. Another in the constellation of 
the " Southern Triangle," which has been regularly observed 
by Mr. Davis, exhibits fluctuations comprised within a 
period of 3i^ days, alternating between visibility and invisi- 
bility. 

SOLAB SYSTEM. 

14. The Temperature of the Son. — The members of the 
Academy of Sciences at Paris are disputing as to whether the 
temperature of the solar surface is 6,000° F. or 20,000,000° F. 
Father Secchi supports the latter estimate. 

According to M. St. Claire Deville, the temperature is not 
fai: removed from 5,000° F. to 6,000° F. ; and he proposes to 
settle the question by an examination of the lines in the 
spectrum of hydrogen burning at various temperatures and 
under various pressures. 

In discussing the relation of the heat of the sun to the 
combustion of magnesium, M. Tacchini says, in the Comptea 
Hendvs of July 1 : Does the greater activity at the surface 
of the sun correspond to the greater number of protuberances 
or to the greater extent of the sui-faces showing magnesium 
flames ? 

15. Is the Son a Magnet 7 — ^The doctrine of a magnetic sun 
was originated by P. Kircher in 1640, when he was Profes- 
sor in the College of Home, and the same idea has since that 
time been upheld by Secchi. From the year 1869, M. Do- 
nati has expressed the opinion, that in order to explain the 
relations existing between the planets and the solar phenom- 
ena, recourse must be had to electro-magnetism ; and he now 
asserts that polar auroras probably depend on an exchange of 
electricity between the sun and the planets. 
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In a recent number of the Com^ptes Reiidusj M. W. de 
Fonvielle# calls attention to the fact that this hypothesis of a 
magnetic sun has been invoked by many authors of communi- 
cations, regarding the great polar light of last February. He 
remarks that the principal objection to this theory is the 
difficulty of accounting for the constancy of terrestrial mag- 
netism, which should undergo annual inversion, if it is true 
that it is produced by currents developed by the inducing 
action of the sun. He also recalls the memoir published by 
the elder Becquerel, on the celestial origin of atmospheric 
electricity, and seeks to prove that the general tendency of 
the later works on solar physics is to accept hypotheses 
founded on that of a magnetic sun. 

16. Movements of the Son. — ^The sun, according to Profes- 
sors Zollner and Yogel, revolves on its axis at the rate of six 
hundred aud sixty miles per hour. 

17. Trade-winds in the 8nn.r— Father Secchi says: I am 
far from admitting the existence of trade- winds in the sun. 
Between the trade-winds of the earth and the tendency of 
dominant currents in the sun to pass from the equator to the 
poles, there is a great difference. 

18. The Spots on the Son. — In a communication to the 
Astronomical Society, Mr. Proctor gives reasons for the 
belief that the spots on the sun are produced by volcanic 
action which is for the time intensified by the proximity of 
some planet. 

The tides in an ocean were supposed by Sir John Her- 
^ schel to provoke the volcanoes on its shore. The close prox- 
imity of the moon to our planet is also thought to stimulate 
its volcanoes to increased activity. The belts of Jupiter in 
'I860, and again recently, were strangely disturbed during 
changes in the solar envelope. May not such curious sympa- 
thies and reactions of masses on each other, and their rela- 
tions to volcanic action, lead to an explanation of phenomena 
that are otherwise so mysterious, 

19. Relation of the Spots to the Zliameter of the Sun. — 
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From a long-continued series of observations on the diameters 
of the sun, Secchi finds that there are variations of three, 
four, and even five seconds ; and that the periods of greatest 
diameter correspond to the epochs of the smallest number of 
protuberances and spots. 

20. USect of Blevation on the Spectrum of the Sun. — Pro- 
fessor Young states that an examination of the chromosphere 
of the sun from the lofty astronomical station at Sherman, 
on the Rocky Mountains, discloses three times as many lines 
as are seen at the sea level. 

21. Reversal of Fraunhofer's Lines during an Solipse. — 
Concerning this phenomenon Professor Young remarks : The 
reversal of the Fraunhofer lines seems to have been satisfac- 
torily observed by Captain Maclear at Bekul, Colonel Ten- 
nant at Doddabetta, and others. Captain Maclear writes: 
As totality came on the light decreased, and the lines in- 
creased rapidly in number and brightness, until it seemed as 
if every line in the solar spectrum was reversed ; then they 
vanished, not instantly, but so rapidly that I could not make 
out the order of their going. 

This description. Professor Young adds, applies exactly to 
what I saw in 1870, except that the lines then made their 
appearance more suddenly — they flashed out like the stars 
from a rocket head ; but the discrepancy is easily enough ac- 
counted for, by supposing that the portion of the sun's limb 
last covered by the moon was then more quiet than at the 
time of Captain Maclear's observations. 

22. The Spectra of the Planets,— Yogel announces the fol- 
lowing as some of his results of examinations of the Spectra 
of the Planets: 

Mercury, — The red intense, the blue and violet faint. The 
lines C, D, E, F marked ; other lines faint. 

Venus. — The spectrum very clear and bright ; about thii*ty 
lines agi^eeing with those of the solar spectrum easily meas- 
ured. Many of the lines stronger than in the solar spectrum. 
The sodium lines very distinct, and broader than in the solar 
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spectrum. This result he attributes to the action of the at- 
mosphere of Venus. 

Ma/rs, — Twenty lines of the solar spectrum detected ; a very 
dark band in the red. 

Jupiter, — Thirty lines of solar spectrum detected ; certain 
dark lines in the red attributed to the action of the atmos- 
phere of the planet. 

TTromu8, — Remarkable absorption bands, which Dr. Vogel 
thinks may possibly be produced by the presence of some 
oxygen and nitrogen compounds in the atmosphere of Uranus. 

23. The Brightness of Uranus. — The recent proximity of 
the planets Jupiter and Uranus enabled Mr. Prosper Henry, 
at the Paris observatory, to compare the luminosity of the 
latter with that of the satellites of the former. The results 
showed that the brightness of Uranus is a little superior to 
that of the third satellite of Jupiter, 

24. New Planets. — Professor C. H. F. Peters, of Hamilton 
College, reports the discovery of two planets, for which the 
numbers 122 and 123 are proposed. Since writing the 
above, 124 and 125 have been discovered, the latter on the 
night of the 11th and 12th of September. 

25. The Planets and Sun Spots. — De la Hue and other em- 
inent English astronomers are of opinion that the planets ex- 
ercise an influence on the formation of spots on the sun, the 
size of a spot seeming to attain its maximimi on that side of 
the sun which is turned away from Venus or Mercury. 

^^. The Rings of Saturn In a recent memoir by Mr. Hine 

on the probable nature of the rings of Saturn, the author 
arrives at the conclusion that they are formed of masses sep- 
arated by intervals or spaces of considerable extent. Con- 
cerning this hypothesis, M. Faye remarks, it is evidently the 
forerunner of a number of memoires in which astronomical 
questions will be discussed from an altogether new point of 
view. 
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COMETS. 

27. The Estimated Number of Comets. — Comets to the num- 
ber of 17,500,000 are estimated by Arago to traverse our 
solar system. Kepler thought there were as many comets in 
the sky as thero are fishes in the ocean. One of these gas- 
clouds of gigantic dimensions was expected to strike our earth 
on the 12th of August last, but experience shows that if such 
an event should ever occur, we need not fear the consequen- 
ces, for the comet of 1770 was terribly discomfited by its as- 
sault on one of Jupiter's moons, while the latter was entirely 
uninjured. 

28. The Trains of Comets.— In discussing these erratic 
bodies, Professor Zollner starts with the fact that fluids, as 
water, mercury, and solids of nearly all kinds, give off vapor 
of low tension, though in too small a quantity to be recog- 
nized by any tests with which we are at present acquainted. 
It .therefore follows that the masses of matter scattered 
throughout space are ultimately surroimded with an atmos- 
phere of their own vapor. If the volume of such masses is 
too small to exert sufficient attractive force to retain this 
vapor, the whole mass ultimately assumes the vaporous state. 
Professor Zollner thinks that many of the small comets are 
such masses of vapor, while others are fluid, consisting of 
water, or perhaps of liquid hydro-carbons ; an idea which is 
fortified by the character of the spectra of certain nebulae, as 
well as of some of the smaller comets. 

Regarding the self-luminosity of comets and the formation 
of their trains, Professor Zollner says: There are but two 
causes which can produce the first of these results, viz., eleva- 
tion of temperature and electric action. Setting the first aside 
as being utterly inadequate under the circumstances, the author 
thinks that the electricity developed by the solar rays either 
in the process of evaporation, or by the mechanical and mo- 
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lecular disturbances they produce, is amply sufficient to cause 
the luminosity, and also to form the train. 

The explanation here given of the formation of the tails or 
trains of comets, Professor Zollner thinks is by £a.r the most 
rational yet advanced ; for it not only applies in those instan- 
ces in which the train is directed from the sun, acting under 
these circumstances by repulsion, but it also accounts for the 
fact that in some instances the tail is directed towards the 
sun, there being under these circumstances electrical attraction 
instead of repulsion. 

29. Spectra of Oomets^— The examination of the spectrum 
of Encke's comet by Prof. C. A. Young, of Dartmouth, shows 
that it 2)resents three bright bands, of which the central one 
is the most conspicuous. 

AUBORAS. 

30. The Solar Origin of Auroras.— After describing a re- 
markable outburst of solar energy, in which clouds of gas were 
projected to distances of 100,000 and even 200,000 miles 
above the solar surface, Professor Young inquires whether 
a fine aurora that appeared in the evening may not have 
been the earth's response to the solar disturbance. 

31. The Terrestrial Origin of Auroras.— The intensity of 
the atmospheric electricity being greatly influenced by the 
state of the sun's surface, some think that the sun itself may 
be the originator of this electricity. 

The opponents of this idea assert that the electric theory of 
the aurora is entirely independent of this question. It pro- 
ceeds, they say, in effect from the incontestible fact that the 
air is charged with positive electricity, of trhich the intensity 
increases with the elevation from the earth's surface, and that 
the earth is charged with negative electricity, whatever may 
be its origin. This admitted, it is easy to see that the two 
electricities unite on the one hand through the earth, and on 
the other through the upper strata of the air^ assisted by the 
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counter trade-winds ; and that this union, taking place in the 
polar regions, is attended when the electricity -has a certain 
degree of intensity by perturbations of the magnetic needle, 
and the circulation of electric currents in the telegraphic 
wires ; and also by luminous phenomena in the air, the ap- 
pearance of which is modified by the action of the terrestrial 
magnetism. 

De la Kive also insists on the hypothesis that the polar 
auroras are phenomena of the terrestrial atmosphere : for if 
it was a cosmic phenomenon it would not follow the rotatory 
motion of the earth. How else, he asks, can we e:splain the 
numerous observations made by all voyagers to polar regions, 
that the aurora shows itself near the ground, and is accompa- 
nied by a crackling sound and an ozone odor. How eke ex- 
plain that Paul Eollier, in his balloon voyage from Paris to 
Norway in December, 1 870, at 1,300 metres height, found him- 
self in the midst of the brilliant rays of an aurora, attended 
by a peculiar sound and an almost asphixiating sulphur odor. 

32. The Position of Auroras.— Auroras are generally sup- 
posed to appear to the north of the place of observation, but 
this is by no means the case, as they not infrequently appear to 
the south, and the farther north the observer moves the greater 
is the number of auroras that appear to the south. There 
are also two periods in each year in which the number of 
auroras is greatest, and these correspond very nearly with the 
spring and autumn equinoxes. 

The fact that the magnetic perturbations attending the 
aurora of February 4th were observed at the same time in 
America and Europe, while the luminous phenomena com- 
menced six hours later in the former, leads Mr. R. A. Proctor 
to suspect that it is highly probable that the aurora is exter- 
nal to, and at a great distance from, the earth. 

33. Auroras and San Spots. — As regards the relation of 
auroras to sun spots, M. Wolf, of Zurich, has shown that 
the periodic return of auroras and magnetic perturbations 
coincides with that of the maximum of spots on the surface 



16 MATHEMATICAL AND PHTSIOAL' 80IEN0ES. 

of the sun. M. Tacohini has proved for the aurora of Feb- 
ruary 4th the presence of a great number of spots on the 
day preceding and following, with a maximnm at the time of 
the appearance of the aurora, together with many protuber- 
ances and brilliant flames. 

Loomis, on the other hand, has collected the observations 
for nearly two centuries, and shows that while the solar 
spots and appearance of auroras coincide, the periodicity 
does not hold for polar regions where the number of auroras 
is the same daily, at least in the winter month^ and does 
not vary sensibly from one year to another. De la Eive 
concludes with Loomis that it is not the number of auroras 
but their intensity that varies, which explains why there 
should be nearly the same number at the poles, while only 
the greater ones are at times visible in the lower latitudes. 

34. Spectra of Auroras and Zodiacal Ughts^— Dr. Yogel, of 
the observatory at Bothkamp, finds that in hint auroras 
only Angstrom's line (557) is visible, but as the auroras are 
brighter other lines appear. Professor Barker in one in- 
stance observed five lines. 

Liais, the Brazilian astronomer, states that the zodiacal light 
gives a continuous spectrum like ordinary sun light, but it 
is too faiut to show any dark lines. 

35. Foretelling Magnetic Auxoras by Terrestrial Electric 
Ourrents.-Magnetic auroras being periodic phenomena which 
appear to have an intimate connection with the movements 
of the solar atmosphere, and with the activity of terrestrial 
magnetism, M. Terry asks if it may not be possible by the 
observation of solar spots and protuberances, and of the ter- 
restrial currents that traverse telegraphic wires, to predict 
the appearance of auroras, as by the descent of the barome- 
ter and perturbations of the magnetic needle the approach of 
squalls and cyclones is foretold. 

At Palermo, the approach of a magnetic stiOrm has been 
predicted by an observation of the changes the sun pre- 
sented during the day. But such observations, made by a 
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skilled astronomer trained to the use of the spectroscope^ are 
exceedingly delicate, and in the present state of the science 
are not perfectly reliable. Not so, however, with ihe cur- 
rents in telegraphic wires which nearly always precede mag- 
netic storms. These might without difficulty be employed 
for the purpose in view. 

36. Condition of the Atmosphere attending Polar Lights. — 
Generally we may say that atmospheric phenomena announce 
themselves by special precursory signs. It was thus M. 
Chapelas says that the polar lights of April 10th announced 
themselves in France by a disturbed condition of the atmos- 
phere during the day. 

The meteorological registers showed that during the morn- 
ing a thick mist appeared about the horizon, and extending 
itself gradually, covered the entire sky and became so dense 
that even at mid-day one could without difficulty gaze at the 
sun. This mist was without humidity, and slightly irritating 
to the eyes. During the morning the wind changed suddenly 
from the north to the south, and the evening previous the 
barometer was stationary. 

Towards 8.30 p.m. these vapors receded to the lower re- 
gions, and enveloped the hoiizon of Paris, presenting toward 
the north all the appearance of a commencing aurora, for the 
mist illuminated by the city lights gave to the sky a reddish 
tint. Soon, however, the phenomena changed, and at 9.15 the 
vapors had 'disappeared and true polar nebulosities appeared, 
taking at times a .well-marked red tint. The display contin- 
ued with varying brilliancy and color till 9.46, when it dis- 
appeared. 

37. Height of Auroral Rays.— Dr. J. G. Galle, of the Bres- 
lau observatory, estimates the height of the rays of the aurora 
of February 4:th as varying from 160 to 280 miles. 

METEOBS. 

38. Shooting Stars. — M. Silbermann advances the follow- 
ing curious hypothesis regarding these cosmical bodies : The 

2 
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.celestial spaces, he says, are traversed in every direction by 
an immense number of comets, which are divided by astrono- 
mers into two groups, viz,, those which move in the same 
course as the planets, direct/ and those equally numerous 
that move in the opposite direction, retrograde. 

Admitting the results of observation of the direction 
of the shooting, and the results of the works of many eminent 
astronomers, we are led to believe : 1st. That there are streams 
or currents of shooting stars having for their duty to produce 
movement in celestial bodies. These streams correspond to 
and are dependent on comets of the first or direct order. 
2d. Streams of shooting stars corresponding to comets of the 
second order, and having for their function the moderation of 
this movement and transformation of the force of rotation and 
propulsion into heat. 

39. Shooting Stars and Winds^-When shooting stars are 
numerous there is an aurora borealis, or dmple clouds in the 
mean latitudes. 

Zodiacal lights as well as auroras correspond to sudden 
movements of the barometer. 

When there is an aurora borealis, there are two superim- 
posed winds blowing at right angles. 

When the superior wind blows from the west horizon, the 
temperature falls and the atmospheric pressure increases. 

When the superior wind is from the east, the pressure of 
the air diminishes and the temperature rises. 

The superior winds always move in the direction of the 
shooting stars. 

When the swarms of shooting stars move in the same di- 
rection as the rotation of the earth, the temperature falls 
and the pressure rises. When they move in the opposite di- 
rection, the temperature rises and the pressure falls. — (SiL- 

BERMANN.) 

40. Origin of Meteors. — ^Eichard A. Proctor thinks that 
after all the old popular notion that meteorites are formed 
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out of matter ejected from the sun may not be so much out 
of the way. 

41. The Greenland MeteorB.— The opinion that the masses 
of iron distributed superficially over an area of some two 
hundred miles in Greenland are meteoric, is founded on the 
fact that when they are heated they evolve an amount of gas 
equivalent to one hundred times their own volume, which could 
not be the case if they were of volcanic origin. Many of the 
masses contain isolated grains of sulphide of iron, while the 
mass itself is remarkably free from sulphur. 

42. Size of the Greenland Meteors.— The gigantic meteors 
brought by the Swedish scientific expedition of 1872, from 
Greenland, are represented by the largest specimen, which is 
placed in the hall of the Hoyal Academy at Stockholm. This 
weighs more than 49,000 pounds, and is identical in compo- 
sition with many other meteoric irons. It contains about 
five per cent, of nickel, and two per cent, of carbon. 

43. Composition and Diaintegxatlon of Meteors. — On ex- 
amining meteoric irons by the bichloride of mercury process, 
M. Joseph Boussingault finds that small traces of carbon, 
probably derived from a bituminous source, exist in some of 
these cosmic bodies. M. Danbr^e states that the disintegra- 
tion of the Greenland meteorites is owing to the salts they 
contain in their interior, especially to chlorides. 

44. Telegraphing the Motion of a Meteor.— The movement 
of a meteor from Mexico to Vera Cruz, was marked by the 
telegraph operators along the Iiqc. Forty-five minutes elapsed 
from the time it was first seen at Mexico until it made its ap- 
pearance at Vera Cruz, three hundred and twenty kilometres 
distant. 

45» MlcroBcopic Composition of Meteoric Dust.^ — Silvestri 
reports the following microscopic examination of a meteoric 
dust that fell in Sicily on the 9th and 10th of March, 1872. 
The specimen contained : 

Many spherical vesicules, -g^ millimetre in diameter, with 
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thin walls, and a central yellow oval granular nucleus, 
marked with concentric lines. 

Many discoid vesicules, yJ-^ millimetre in diameter, menis- 
cus in form, with colorless transparent walls, non-uncleated. 
A few irregular vesicules, -g^ to yj-^ millimetre in diameter, 
uncovered, transparent, and smooth. 

Four species of diatoms already found by Bhrenberg in 
meteoric dust. 

Three species of infusorials of quick movement, also studied 
by Ehrenberg. 

The analysis showed : 

Siliceous and argillaceous matter 75.00 

Carbonate of lime 11.65 

Organic matter 13.19 
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46. New Bzperinients on the Heat of the Spectrum. — ^Dr. 
J. W. Draper, of the University of New York, to whom are 
due some of the fundamental facts in spectrum analysis — 
such as that the spectra of ignited solids contain no fixed 
lines ; that all ^lids and liquids begin to shine at the same 
thermometric degree, 1,000^ F. ; and that the refi^angibilLty of 
the light emitted by a hot substance increases as its temper- 
ature is raised — ^has recently published some very important 
experiments on the distribution of heat in the spectrum. It 
has until now been supposed that the red-rays are the hottest 
of the visible ones, and that the violet can scarcely affect 
the thermometer. 

Dr. Draper shows that this inequality depends altogether 
on a peculiarity of the prismatic spectrum, in which the less 
refrangible rays are compressed into a narrow space, and the 
more refrangible exceedingly dilated. By a very beautiful 
apparatus he collects all the less refrangible rays into one 
focus, and all the more into another focus, and measures the 
heat of each* 

Now, on the currently received view, the former of these 
foci should possess all the heat, the latter little or none. But 
as the result of more than three hundred experiments. Dr. 
Draper shows that the heat in each is the same. 

From this some very important conclusions follow : 1st, 
that the heating power of every ray is the same, no matter 
what its color may be ; 2d, that the heat does not pre-exist 
in the sunbeam, but is generated by its impact on the surface 
on which it falls. For though a wave of red light is twice 
the length of one of violet, the latter vibrates twice as 
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quickly, and therefore the mechanical effect of both is the 
same. The production of heat by light is thus a pure in- 
stance of the conversion of motion into heat — an instance of 
the transmutation and conservation of force. 

47. Heat in the Violet Rays. — Budde has examined the 
different parts of the spectrum with a Leslie's differential 
thermometer, the bulbs of which were filled with chlorine. 
He obtained from seven to fourteen times as much expansion 
in the violet as in the red. Similar results were obtained 
when the bulbs were filled with bromine. He therefore con- 
siders it demonstrated that the chemical rays cause some 
substances to expand, as all bodies do under the influence of 
heat, and suggests that : 

(1.) Light may decompose the chlorine molecule into atoms. 

(2.) The refrangible rays of light may produce in chlorine 
some other force, which may in its turn be converted into 
heat, and thus cause expansion. 

(3.) It may be assumed that some bodies are warmed by 
violet more than by red light. The usual division of the 
spectrum into a heating and a non-heating portion, depends 
on the relation of the incident rays to the lamp-black sui-face 
of the thermopile. 

48. Value of the Sun's Heat in Horse-power.— Sir William 
Thomson estimates that the radiation of heat from the sur- 
face of the sun is equivalent to 7,000 horse-power per square 
foot, or about the same result as that produced by burning 
coal at the rate of half a ton per second, 

49. Temperature of Flames. — The coldest flame is that of 
bisulphide of carbon, which has a temperature a little less 
than 2,500° Fahr. That of burning sulphur is about 3,500°. 
The non-luminous gas-flame has a temperature of about 
4,500°; carbonic oxide, 6,500°; hydrogen, about 6,000°; and 
the oxy-hydrogen flame nearly 11,000°. 

50. Measurement of High Temperatures by the Calori- 
meter.— Very high temperatures, as those of furnaces, may be 
determined by submitting some infusible substance, as plat- 
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inum, graphite, or fire-brick, to their action, and then transfer- 
ring the heated mass as quickly as possible to the ice calorimeter 
of Lavoisier. The average quantity of ice melted in two or 
three expeiiments, with the weight of the substance, and the 
knowledge of its specific heat, furnish data from which the 
temperature may be calculated. 

5 1 . Heat disengaged in PredpitatioD.-— Berthelot shows that 
-when a precipitate forms, heat is generally disengaged, as is 
the case in the solidification of a melted substance ; but in 
the case of precipitation, the action is very complicated, it be- 
ing necessary to consider many other actions, as crystalliza- 
tion, and variation in aggregation. 

52 » Spontaneous Combustion. — Old experiments have been 
recently repeated in Detroit, showing that cloth saturated 
with certain oils is prone to undergo spontaneous combustion. 

53. Relation of Heat to Tension. — Metals are cooled on 
being stretched, and heated on being compressed ; but caout- 
chouc acts in exactly the opposite manner, and the total in- 
crease on stretching is greater than the decrease on contrac- 
tion. — (Prof. E. Villari.) 

54. Influence of Pressure on the Freezing of Water. — In a 
series of experiments on the freezing of water in vessels of 
steel, of sufficient strength to prevent the expansion which 
water undergoes on passing into the condition of ice, M. 
Boussingault found that though the temperature fell ten or 
twenty degrees below the freezing point, the water retained 
its fluid state, but that the moment the resistance was reduced, 
the water instantly froze. These results confirm those ob- 
tained by Major Edward Williams, at Quebec, some years 
ago. 

55. Influence of Glycerine on Freezing-point of Water. — Bul- 
lock finds that mixtures of glycerine and water freeze as fol- 
lows: 

One gallon of water and one pint of glycerine freeze at 24° F. 
One gallon of water and two pints of glycerine freeze at 
10° F. 
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One gallon of water and three pints of glycerine freeze at 

56. Artificial Freezing. — ^Water may be frozen in a watch 
glass by the evaporation of bisulphide of carbon. The vessel 
should be surrounded by cotton soaked in the bisulphide, and 
the evaporation should be hastened by a strong current of . 
air. 

. 57. Artificial Ice. — The manufacture of ice by the cold, 
produced by the evaporation of ether, has been recently im- 
proved by absorbing the ether by sulphovinic acid, from which 
it may again be obtained by distillation. By this process one 
apparatus can be made to prepare a ton of ice per hour. — 
(M. Tellier.) 

58. Rbgelation. — A very instructive experiment in the regel- 
ation of ice is performed by placing it on wire gaiize, and 
then submitting it to pressure, when it slowly passes through 
the gauze and reunites on the under side, forming a solid 
block marked with lines of air-bubbles, that correspond to 
the track through which the wires have passed. 

Mr. Aitken has succeeded in passing a mass as large as a 
half-crown through ice by the aid of pressure, solid ice being 
formed in the track through which the coin passed, as was 
the case in the experiment related above. 

59. Protection of the Soil by Snow. — M. Becquerel finds 
that when a turfed soil is covered with snow, and it presents 
a temperature above 32° F. at an inch below the surface, a bare 
soil in the vicinity will, at the same depth, present a temper- 
ature below 32° F. 
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60. PhiloBophy of the Oxygen Lights— At a recent meeting 
of the Paris Society of Civil Engineers, Mr. M. B. Thomas 
reported as follows on the oxyhydric light of Tessie du Mo- 
tay: 

(1.) Theoretically, the combustion with pure oxygen does 
xiot increase the illuminating power of a given quantity of 
coal gas. 

(2.) Practically, it enables a burner to consume four times 
the quantity of gas that can be burned in air, without detri- 
ment to the utilization of the light developed ; consequently it 
would be disadvantageous to supply it for ordinary street 
lighting, on account of the limited consumption of the burn- 
ers in use. Only in the case of sun burners, where a very 
brilliant, though expensive, light is required, is it of any ad- 
vantage. — ( Gcb8 Light J\yumal,) 

61. The Itight of Teasie du Motay.— The oxygen light of 
Tessie du Motay, which has been for some time past in oper- 
ation upon some of the principal boulevards of Paris, has 
been found unsatisfactory in several particulars, and we are 
informed that the lights have been removed. In addition to 
the use of burning gas with oxygen, this process requires the 
introduction of a super-carburetting apparatus. It would 
seem that pi'actical difficulties, other than the cheap prepara- 
tion of oxygen gas, must be overcome before an oxygen light 
can be made successful. — {Journal of the FranMin JnsHtute,) 

62. The Phosphoric Light.— The illummating power of this 
light is described as being wonderful. It is formed by im- 
pregnating ordiiiary coal gas with vapor of phosphorus, and 
introducipj; a stream of oxygen into the interior of the flame 
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produced by its ignition. The character of the products of 
combustion, and the liabib'ty to accident in any other than 
very careful hands, must confine its use within very narrow 
limits. 

63. The Electric Light. — Magneto-electric machines are 
now manufactured in Paris for the electric light. They cost 
about $1,500, and are driven by a 2^ horse-power engine. 
Each machine gives a supply equal to about 300 carcel jet 
burners, and the effect of twenty -five pounds of Colza oil is 
produced by the expenditure of a few pounds of charcoaL 
Such a method of illumination is therefore not expensive 
when applied on the large scale. These lights might be used 
with advantage on sailing-ships for signalling. It is suggested 
that the motion wherewith to develop the electricity might be 
obtained by means of a propeller screw, which would turn 
around in the water as the ship advanced. 

64. Influence of Pressure on the Blectric Light. — ^When 
the spark from an induction-coil is passed through a gas, the 
density of which is increased by pressure, the brilliancy of 
the spark is greatly increased. By using two coils of equal 
power, operated by equal batteries, it was found by photo- 
metric examination that this increase continued up to a 
pressure of forty atmospheres, when it suddenly ceased, hav- 
ing reached a brilliancy two hundred times that which it 
possessed at the ordinary pressures of the air. — (M. L. 
Cailletet.) 

65. The Light of the Electric Sparks— According to 
Becquerel, the light of the electric spark is caused by the in- 
candescence of the particles in the path of the discharge. 

66. Fusel-oil Light. — A mixture of fusel-oil with the prod- 
ucts obtained as the last results of distillation from lignites, 
tar, etc., gives an admirable light when burned in a lamp. 
The reservoir for the fluid should be farther below the spot 
where it is burned than when petroleum is used. 

67. Colored Lights. — Colored magnesium lights are ob- 
tained by alloying the magnesium with different metals : one 
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of zinc and two of magnesium gives a bluish light ; one of 
zinc and three, of magnesium, a green ; one of strontium and 
two of maguesium, a red. — (Mr. A. G. Grant.) 

68. niiimination In Theatres. — Illumination by foot-lights 
has for long been a subject of grievance to the patrons of the 
stage, and it is with satisfaction that we notice recent improve- 
ments in this respect. The effects produced upon the features 
by variation in the direction of illumination, is illustrated by 
Mr. J. E. Dove as follows : Let any one stand before a mir- 
ror and elevate a lamp, as the only light by which the face is 
to be seen, to various levels before it. He will at once per- 
ceive that when the shadows fall downwards, a classical 
elegance and even beauty of effect will be shed over the 
most ru^ed coimtenance. I^ illumination from below, on 
'the contrary, an unnatural glare is cast over the features, the 
shadows are all inverted, and the cavernous interior of the 
nostril, which Kature discreetly casts into the shade, is dis- 
closed with unmerciful and by no means beautiful distinct- 
ness. 

The proper method of illumination, Mr. Dove thinks, 
consists in the entire removal of the foot-lights, and the sub- 
stitution of a central congeries of lights in the very body of 
the house, and almost in the place usually occupied by the 
chandelier, with a reflector sufficiently large to turn the whole 
flood of light upon the stage at an angle of about 45 degrees. 
This, with a second congeries and reflectors placed a little 
within the proscenium, to illuminate the scenery, should give 
the most satis&.ctory and agreeable results. 

PHOSPHORESCENCE AND nfVISIBLE RAYS. 

69. The Cause of Phosphorescence. — The phosphorescence of 
marine creatures, as Noctiluca, Beroe Pyrosoma, Pholas, Chse- 
topterus, is due to matter cast off by the creature. In all cases, 
excepting Noctiluca, this material is secreted by glands which 
may have this for their special function. The secretion con- 
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tains epithelial cells in a state of fatty degeneration. The 
presence of this fat is the cause of the phosphorescence, and the 
phenomenon of emission of Ught in these creatures is the re- 
sult of chemical actions similar to those that produce light in 
decomposing fish« — (P&of. Pancbbi.) 

70. Phosphorescenoo in Ova*— M. Jousset shows that the ova 
of the glow-worm are phosphorescent ; on being crushed in the 
dark, the liquid that exudes from these delicate eggs is very 
luminous, and retains the propierty until it dries* 

71. Praotical Application ci FlnorMoenoe^-Professor Hemy 
Morton finds that the bright bands found in the i^pectra of flu- 
orescent light, emitted by yarious bodies, may be employed as 
a means of detecting the presence of impurities in these 
bodies. 

72. Xnviidble Ra3rB*— ^e existence and illustration of the 
properties of these rays was reo^tly the subject of a lecture 
by Professor Tjmdall, in which he says : '^ But besides those 
whi<^ produce light, tiie sun sends forth incessantly a multi- 
tude of waves which produce no light. The largest waves 
which the sun sends forth are of this non-luminous character, 
thou^ they possess the highest heating power. A common 
sunbeam contains waves of all kinds, but it is possible to sift 
or filter the beam so as to intercept all its light, and to allow 
its obscure heat to pass unimpeded. For substances have 
been discovered which, while intensely opaque to the light- 
waves, are almost perfectly transparent to the others. On 
the other hand, it is possible, by the choice of proper sub- 
stances, to intercept, in a great degree, the pure heat-waves, 
and to allow the pure light-waves free transmission. This 
last separation is, however, not so perfect as the first. 

" Supposing, then, that we withdraw, in the first instance, 
the large heat-waves, and allow the light-waves alone to pass. 
These may be concentrated by suitable lenses, and sent into 
water without sensibly warming it. Let the light-waves now 
be withdrawn, and the larger heat-waves concentrated in the 
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same maimer; they may be caused to boil the water ahnost 
instantaneously. 

^' This is the point to which I wished to lead you, and which 
without due preparation could not be understood. You now 
perceive the important part played by these large darkness- 
waves, if I may use the term, in the work of evaporation. 
When they plunge into seas, lakes, and rivers, they are inter- 
cepted close to the sur&ce, and they heat the water at the 
surface, tiius causing it to evaporate ; the light-waves at the 
sime tiine entering to great depths without aenaibly heating 
the water through which they pass. Not only, therefore, is 
it the sun's fire which produces evaporation, but a particular 
constituent of that fire, the existence of which you probably 
we^ not aware of. 

^^ Further, it is these self-same lightless waves which, falling 
upon the glaciers of the Alps, melt the ice and produce all 
the rivers flowing from the gladers ; for I shall prove to you 
presently that the light-waves, even when concentrated to the 
uttermost, are unable to produce the copious liquefaction ob- 
served upon the glaciers. 

<<Heat, issuing from any source not visibly red, cannot be 
concentrated so as to produce the intense effects just referred 
to. To produce these it is necessary to employ the obscure 
heat of a body raised to the highest possible state of incan- 
descence. The sun is such a body, and its dark heat is there- 
fore suitable for experiments of this nature. But in the 
atmosphere of London, and for experiments such as ours, the 
heat-waves emitted by coke, raised to intense whiteness by a 
current of electricity, are much more manageable than the 
sun's waves. The electric light has also the advantage that 
its dark radiation embraces a larger proportion of the total 
radiation than the dark heat of the sun. In fact, the force 
or energy, if I may use the term, of the dark waves of the 
electric light is fully seven times that of its light- waves. The 
electric light, therefore, shall be employed in our experi- 
mental demonstrations. 
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" From this source a powerful beam is sent through the 
room, revealing its track by the motes floating in the air of 
the room ; for were the motes entirely absent, the beam would 
be unseen. It falls upon a concave mirror, and is gathered 
up by the mirror into a cone of reflected rays ; the luminous 
apex of the cone, which is the focus of the mirror, being 
about fifteen inches distant from its reflecting surfEice. Let 
us mark the focus accurately by a pointer. 

^^ And now let us place in the path of the beam a substance 
perfectly opaque to light. This substance is iodine dissolved in 
a liquid called bisulphide of carbon. The light at the focus 
instantly vanishes when the dark solution is introduced. But 
the solution is intensely transparent to the dark- waves, and a 
focus of such waves remains in the air of the room after the 
light has been abolished. You may feel the heat of these 
waves with your hand. You may let them fall upon a ther- 
mometer, and thus prove their presence ; or, best of all, you 
may cause them to produce a current of electricity, which 
deflects a large magnetic needle. The magnitude of the de- 
flection is a measure of the heat. 

'^ If, on the other hand, the rays are passed through a so- 
lution of alum, or even through water, the dark rays are 
removed, and only the light-waves remain. Placing in the 
focu^ of such light-rays a small bundle of gun-cotton, no eflect 
whatever is produced. The gun-cotton might remain there 
for a week without ignition. Let us now permit the un- 
flltered beam to act upon the cotton, it is instantly dissipated 
in an explosive flash. This experiment proves that the light- 
waves are incompetent to explode the cotton, while the waves 
of the full beam are*competent to do so ; hence we may con- 
clude that the dark-waves are the real agents in the' explo- 
sion. But this conclusion would be only probable; for it 
might be urged that the mixture of the dark-waves and the 
light- waves is necessary to produce the result. Let us, then, 
by means of our opaque solution, isolate our dark-waves and 
converge them on the cotton. It explodes as before. Hence 
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it is the dark-waves, and they only, that are concerned in 
the ignition of the cotton. 

" At the same dark focus sheets of platinum are raised to 
vivid redness ; zinc is burnt up ; paper instantly blazes ; 
magnesium wire is ignited ; charcoal within a receiver con- 
taining oxygen is set burning ; a diamond similarly placed is 
caused to glow like a star, being afterward gradually dissi- 
pated. And all this while the air at the focus remains as 
cool as in any other part of the room. 

" And now with regard to the melting of ice. On the sur- 
face of a flask containing a freezing mixture, we obtain a 
thick fur of hoar-frost. Sending the beam through a water- 
cell, its luminous waves are concentrated upon the surface of 
the flask. Not a spicula of the frost is dissolved. We now 
remove the water cell, and in a moment a patch of the fro- 
zen fur as large as half-a-crown is melted. Hence, inasmuch 
as the full beam produces this eflect, and the luminous part 
of the beam does not produce it, we fix upon the dark portion 
the melting of the frost. As before, we clinch this inference 
by concentrating the dark waves alone upon the flask. 

" This exprament proves to demonstration, that it is the 
dark-waves of the sunlight that melt the mountain snow and 
ice, and originate all the rivers derived from glaciers. 

" There are writers who seem to regard science as an aggre- 
gate of facts, and heiice doubt its efficacy as an exercise of the 
reasoning powers. But all that I have here taught you is the 
result of reason, taking its stand, however, upon the sure basis 
of observation and experiment, and this is the spirit in which 
our further studies are to be pursued.'* 

DECOMPOSITION OP LIGHT ANB COLORATION. 

73. The Rainbows of Lake Geneva.— The rainbows on the 
surface of Lake Geneva are attributed by M. Wartman to 
the presence of innumerable particles floating on the sur- 
fece of the water. These act towards the rays of the sun in 
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the same manner as the particles of moisture floating in the 
air, and when the sun's rays form a certain angle with the 
lake, the surface rainbows appear. 

74. The Spectrum of Hydrogen-— The spectrum of hydro- 
gen has been recently made the subject of experiment by 
Professor Angstrom. He states that it presents only four lines, 
and considers that the other spectra that have been given are 
in error, from the presence of impurities. He also examined 
the spectrum of atmospheric air under different degrees of rare 
faction, and found that at first it was that of air, then of 
nitrogen, then of carbonic oxide, and when the exhaustion 
had reached its utmost limit, the spectrum obtained was that 
of sodium and chlorine. 

75. Change of Position in the Idnes of Spectra.— M. Blas*- 
ema finds that the displacement of the lines in the spectrum 
by variation in the temperature of the piism, extends to solid 
as well as liquid prisms. 

76. Determination of the Absorptive Power of Media. — 
M. Vierordt determines the absorptive power of various 
media, by means of a spectroscope in which one-half of the 
slit is fixed and the other half movable. A light being put 
in front of the slit, the medium is placed between the lumi- 
nous source and the movable portion of the slit. Two 
spectra, one over the other^ are thus obtained, and by means 
of a micrometer screw the movable slit is opened, until the 
spectra are of equal brilliancy. From the amount of move- 
ment required to produce this result, the absorptive power 
of the medium is calculated. 

77. Absorptive Power of Iodine.— Solid iodine does not 
absorb the same rays as iodine vapor. A film of solid iodine 
prepared by pressing fluid iodine between two plates of glass, 
and allowing it to solidify, only permits the extreme red rays 
to pass, while vapor of iodine gives free passage to blue and 
violet rayp. — (M. Schultze-Sellack). 

78. * IMIiniatare Spectroscope.— An excellent and convenient 
spectroscope, which may be carried in the waistcoat pockety 
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is mann&ctared by M. Hofmann, No. 3 Bue de Buc^, Paris. 
It gives a large and brilliant spectrum, the violet rays extend- 
ing beyond G. 

79. Detemiination of the Transparency of Water. — Dr. Hill 
measures the transparency of sea-water by an apparatus con- 
sisting of two boards, which are £eu9tened together so that the 
upper board is about ten feet above the lower when the 
apparatus is let down into the sea. The upper board is 
about five feet long and four inches wide ; it is divided into 
ten equal parts, and painted white at one end and dull lead 
color at the other, the intermediate spaces beiog of inter- 
mediate tints. The lower board is painted white. When let 
down into the water, the white board appears darker than it 
really is by the absorption of the light that has passed from 
the upper to the lower board and back again. It conse- 
quently has a tint corresponding to one of the intermediate 
divisions on the upper board. The value of each of these 
intermediate divisions having been determined by the ordi- 
nary photometric means, the absorption by the water is 
readily measured. 

80. The Color of the Sea.— The rich blue color of masses 
of water is to be accounted for by the action of the suspended 
particles in the fluid on the light traversing it. To under- 
stand how the color may vary, it is necessary to recall, for a 
moment, the composition of sunlight. When such light is 
passed through a triangular column of glass or optical prism, 
it is broken up into the seven prismatic colors; mz,y red, 
orange, yellow, green, blue, indigo, violet. When light falls on 
water of sufficient depth, it is also decom^iosed or broken up. 
The red rays of the light are absorbed near the surface of the 
water, and disappear, whiLe the other colored rays pass to a 
greater depth, one after the other being lost in their proper 
order, viz.y red, orange, yellow, green, blue, indigo, violet, 
untn at last there is complete extinction of the light, if the 
water is free from solid particles. 

The presence of minute particles, however, causes a part of 
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the light to be reflected, and according as this reflected light 
has come from various depths, so will its color vary. If, for 
example, the particles are large, and freely reflect from a 
moderate depth, while they prevent reflection from a greater 
depth, the color will be green ; while if they are minute, and 
the reflection is from a great depth, the color will be blue. 

In the experimental examination of this subject. Professor 
Tyndall reports that while making a trip in the steamer 
Urgent^ he caused his assistant to cast a white plate attached 
to a cord into the water from the forward part of the vessel, 
while he marked its color when it reached his post of obser- 
vation at the stem. In every instance the plate appeared of 
a green color, though the water was of a deep blue ; the 
plate had therefore reflected the light from a moderate depth. 
If, however, the depth was increased, the light would then 
change its tint until finally it would become blue. The color 
of the sea is therefore owing to the character of the particles 
held in suspension ; if they are large, or the light is reflected 
from a moderate depth, it will be green ; if they are minute, 
and reflection is from a great depth, it is blue. 

In the description of another experiment, we quote Pro- 
fessor Tyndall's own language: **The Urgent is a screw- 
steamer, said right over the blades of the screw there was an 
orifice called the screw-well, through which you could look 
from the poop down upon the screw. The surface glimmer 
which so pesters the eye was here in a great measure re- 
moved. Midway down, a plank crossed the screw-well from 

'^ side to side, and on this I used to place myself to observe 
the action of the screw underneath. The eye was rendered 
sensitive by the moderation of the light ; and still further, to 

'remove all disturbing causes. Lieutenant Walton had the 
great kindness to have a sail and tarpaulin thrown over the 
mouth of the well. Underneath this I perched myself, and 
watched the screw. In an indigo sea the play of colors 
was indescribably beautiful, and the • contrast between the 
water which had the screw-blades for a background, and that 
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wlich had the bottom of the ocean for a background, was 
extraordinary. The one was of the most brilliant green, the 
other of the most lustrous ultramarine. The sur&ce of the 
water above the screw-blade was always ruffled. Liquid 
lenses were thus formed, by which the colored light was with- 
drawn from some places and concentrated on others. The 
screw-blades in this case replaced the plate in the former case, 
and acted in the same manner." 

81. The Oolor of the Sky. — A recent paper by Mr. Spot- 
tiswoode contains the following statement : Setting aside the 
dust, there are always minute particles of water floating in 
the atmosphere. These vary in size from the great rain-drops 
which fall to earth on a sultry day, through the intermediate 
forms of mist and of fine fleecy cloud, to the absolutely invisible 
minuteness of pure aqueous vapor which is present in the 
brightest of skies. It is these particles which scatter the 
solar rays and suffuse the heavens with light. And it is a 
curious fact, established by Professor Tyndall, while operating 
with minute traces of gaseous vapors, that while coarse par- 
ticles scatter rays of every color equally — ^in other words, 
scatter white light — finer particles scatter fewer rays from the 
red end of the spectrum, while the finest scatter only those 
from the blue end. And in accordance with this law, clouds 
are white, clear sky is blue. 

82. Action of Sunlight on Glass. — In a recent number of 
the Comptes Mendua^ M. Chevreul discusses the experiments 
of Graffield on the changes in color that take place in certain 
kinds of glass when exposed for long periods of time to the 
action of sunlight. Taking into consideration the fact that 
in the same pieces of glass heat produces changes opposite in 
character to those caused by light, Chevreul concludes that in 
such solids light can disturb the arrangement of the molecules 
submitted to its action. 
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83. Electrical Wonders. — By tlie mirror galvanometer of 
Sir William Thomson, which was of the utm(tet importance 
in securing the success of the Atlantic cable, a ray of light is 
reflected from a minute mirror that is attached to a magnet. 
When the electric current passes, the magnet is deflected, and 
the movement of the reflected spot of light over a sdale indi- 
cates the resistance to the passage of the current. The united 
weight of mirror and magnet is three-quarters of a grain. 

During the experiments with the Atlantic telegraph, both 
cables were connected at the American end, giving a circuit 
of more than four thousand miles; yet a current passed 
through the whole distance in less time than a person could 
pass across the small room in which the experiment was 
made. And most wonderful of all, the battery that accom- 
plished this result was contained in a lady's silver thimble. 

84. Insolation in Electrical Machines.— The failure of in- 
sulating power in the ebonite supports of electric machines is, 
in the opinion of Professor Arthur W. Wright, owing to a 
conversion of the sulphur of the ebonite into sulphuric acid, 
which, being very hygrometric, attracts moisture from the air. 
The conversion of the sulphur into sulphuric acid, he thinks, 
is the result of the action of the ozone — ^produced in working 
the machine — on the sulphur of the ebonite. 

85. Relation of Allotropic Condition to Electricity. — Iron, 
which has been made passive by the action of strong nitric 
acid, will form a galvanic circuit with ordinary iron, the pas- 
sive metal being negative to the active. Iron in this state 
also Mis to reduce copper from its salts. 
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86. Zlleotricdty l>0reloped by Tonlon^-Electricity is de- 
veloped in metallic wires by merely bending or twisting them, 
and the development appears to be independent of any thermic 
action. 

87. J>evelopm«nt of Blectricity by Moving Liquids. — Zoll- 
ner has expressed the opinion that all current movements in 
liquids, especially if they are in contact with foreign bodies, 
are attended by a development of electricity. Beetz has 
recently repeated the experiments of Zollner on which his 
opinion was founded, and he states that the currents are 
produced, not by the flowing of the water, but by the reaction 
of the water, lead, and brass of the hydraulic apparatus on 
each other. 

88. The Permanganate Battery Koosen states that by a 

cell constructed like that of Grove's battery, but using potas- 
sium permanganate instead of nitric acid, an electro-motive 
force equal to double that of a Daniell cell can be obtained. 

89. New Thermo-electric Battery.— A new and powerful 
thermo-electric battery bas been invented by Noe, of Vienna. 
The alloys used are as yet kept secret. It is stated that ten 
of the elements of this battery are equal to one Daniell cell, 
and twenty equal one Bunsen cell. 72 elements arranged 
for intensity decompose water rapidly, two series of 36 each 
operate a Kuhmkorff coil, and four series of 18 produce 
powerful electro-magnets. If all that is said of it is true, we 
have at last arrived at the time when electricity may be 
turned on, like water, gas, or any other agent in common use. 

90. Cost of Electxio Batteries.— The maintenance of the 
galvanic batteries of the Western Union Telegraph Company 
costs one hundred and twenty-flve thousand dollars per an 
num. 

91. Poweriiil Holtz Machine. — A Holtz electrical machine, 
recently imported from Berlin for the University of Pennsyl- 
vania, gives a spark eighteen inches in length from a plate 
thirty-four inches in diameter. 

92. BlectricalOonditionofCkui Flames.— From experiments 
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made on the electrical condition of gas flames, Professor 
Trowbridge arrives at the conclusion : 

lat. That the flame of a Bimsen burner is negative while 
positive electricity accumulates on the burner itself, if it is a 
good conductor. In non-conducting burners no charge was 
found on the tip. 

2d. The air in contact with the outer cone of flame is 
charged with positive electricity. That of the interior cone 
is neutral. 

93. The lightning Stroke.— M. W. de Fonvielle reports 
another instance in which a number of persons were struck 
by lightning on account of their proximity to a mass of iron. 
In the case in question, some laborers sought refuge in a hay- 
stack from an approaching storm, and by accident took with 
them a plough and some iron hooks which they had been us- 
ing., The lightning struck the plough, and dividing, passed 
through several of the men, causing instantaneous death. The 
report closes with the suggestion that the authorities be re- 
quested to inform the public generally of the danger of being 
in the vicinity of masses of iron during storms. 

94. Water not an Eleotrol3rte. — Bourgoin has decomposed 
water in a cell.divided into two compartments by an imperme- 
able septum pierced at one point by a minute opening. Both 
compartments were filled with water acidulated with sulphuric 
acid. After passing the current for some time and collecting 
the evolved gases, the fluid in the two compartments was ex- 
amined, and it was found that £he sulphuric acid in one was 
diminished by a certain proportion, which had passed into the 
other compartment, where a corresponding increase was found. 
It would therefore appear that water is not an electrolyte, but 
that its decomposition is secondary, and dependent on that of 
the sulphuric acid. 

95. ZUeotricity as a Coast Guard. — In a series of experi- 
ments at Sheemess, in England, on the production of the elec- 
tric light from revolving magnets, an engine of four horse- 
power produced such a volume of light as to clearly illumii^ 
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ate ships and boats at a distance of two miles, rendering it 
impossible for any ordinary object to approach within that 
distance of the light without the detection of its presence. 

96. Action of Electricity on Noctilnctt.— M. Bobin states 
that the passage of a current of electricity through water con- 
taining noctilucsB causes the latter to become luminous. 



MAGNETISM. 



97. Aotion of the Son on the Oompass Needle.— Professor 
Hornstein, of the observatory at Prague, finds that the mag- 
netic needle -shows a variation having a period of 26^ days. 
Since this corresponds almost exactly with the time of revo- 
lution of the sun, he concludes that the variation in the needle 
must be caused by some difference in the different portions of 
the sun's surface. 

98. Magnetism in Railroad Rails.— Every iron rail on a 
north and south railroad, so far as I have been able to examine, 
is a perfect magnet, the north end attracting the south pole 
and the south end the north pole of a magnetic needle. So 
also in a "T rail^n such a railroad the lower flange attracts the 
south pole and the upper flange the north pole of a needle. 
— (Dr. Richard Owen, of Indiana State University.) 

99. Oondensation of Magnetism^ — The Scientific American 
quotes recent experiments of M. J. Jamin, showing that mag- 
netism may be condensed like electricity. 

100. Electrio Exploders. — The magneto-electric exploder 
of Breguet, from the simplicity of its construction and avoid- 
ance of the use of a voltaic battery, will probably soon dis- 
place all other methods now employed for discharging ex- 
plosives in blasting and mining operations. The electric 
current is obtained by the sudden removal of the keeper of a 
permanent magnet, and is of sufficient power to have produced 
an explosion at Bordeaux from an instrument stationed at 
Paris. 

101. Development of the Telegraphic System. — ^Europe has 
450,000 miles of telegraphic wire and 13,000 stations. Amer- 
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ica, 180,000 miles of wire and 6,000 statioim. India, 14,000 
miles of wire and 200 stations. Australia 10,000 miles of 
wire and 270 stations. The extension throughout the world 
is now at the rate of 100,000 miles of wire per annum. — 
{^Scientific American.) 

102. Iron Telegraph Posts.— Telegraph posts and columns 
manufactured in Manchester are formed of spirals of iron — 
ribands, in fact — supported on a cast-iron base, and surmounted 
with a capital of the same material. A slender rod forms 
the axis of the column, or, as it really is, a trellis-work tube. 
Compared with cast-iron columns, these structures are little 
more than one third either in weight or cost ; while in ap* 
pearance the gain is decidedly great. For conservatories or 
other horticultural purposes, the trellis-column is very suita- 
ble. Such a pillar, eleven feet high and eight inches in diame- 
ter, is guaranteed to support a vertical pressure of one ton. — 
( Van Noatfram^B Magazine,) 

103. Time Required to Traxuonit Messages.— A message 
sent through land lines and an under-sea cable, travels quicker 
to the place which has the long land line than to the shorter. 
From Amsterdam to London a signal is transmitted at 
greater speed than in the reverse direction, the reason being 
that on the English side there is a wire of one hundred and 
thirty miles, then a cable of one hundred and twenty miles, 
and on the Dutch side a wire of twenty miles. On wires 
passing east and west, there is a diminution in the speed of 
the electric current every day at noon. 

104. Magnetic Storms and the Telegraph.— Magnetic storms 
have frequently interfered so seriously with the working of 
the railway telegraphs in England that, before their action 
was understood, the superintendents on the lines repeatedly 
reported that some one had been playing tricks with the in- 
struments, and prevented their working. 

105. Recording by Electricity. — By the recent invention 
of M. Cauderay, the movements of night-watchmen are re- 
corded by electricity. It is said that it is impossible to fal- 
sify the record. 



SOUND. 



106. Produotion of Sound in Electro-magnets. — The sound 
produced by runniiig an electric current through the wire of 
an electro-magnet, is referred by Professor Tyndall to an 
actual movement of the particles of the soft iron core. 

107. Telegraphing by Sound Through Water.— In 1828 
Sturm and CoUadon made a series of experiments at Lake 
Geneva, in Switzerland, to determine the rate of transmission ' 
of sound through water. The sounds were produced by strik- 
ing a bell suspended from a boat at a suitable depth in the 
water, while the observers were stationed in a boat at a dis- 
tance, and received the sonorous impressions through a long, 
metallic tube, the lower end of which was closed by a mem- 
brane, and inunersed at a considerable depth in the water. In 
these experiments the bell weighed about one hundred and 
thirty pounds, and the sound was heard at a distance of about 
U,000 yards. 

During the recent siege at Paris, the attempt was made to 
obtain telegraphic communication with the provinces by this 
device of transmission of sound through water, and the Min- 
ister of Public Works confided the necessary experiments to 
M. Lucas, who reports the following results : The experi- 
ments were conducted as in the former instance, and made in 
the river Seine. Two bells were employed, one of about 
eighty pounds, and the other of seven hundred pounds 
weight. In the case of the first, the sound was transmitted 
to a distance of about 1,800 yards, while in the case of the 
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second or larger bell, only to 1,500 yards. There was there- 
fore no advantage gained by the increase in the size of the 
bell ; in fact, there was a loss.* The great diminution in the 
distance to which the sonnd was conveyed in his experiments, 
is accredited by M. Lucas to want of depth in the waters of 
the Seine, compared with those of Lake Geneva. — ( Comptes 
Itendus.) 

108. Sensitive Flames.— The sensitive flame of Barry is 
made by igniting the gas after it has passed through a wire 
guaze about two inches above the opening of the burner. 

109. Resonant Flames. — ^If a vibrating tuning-fork is 
brought near a flame burning in free air, the sound produced 
by it is considerably reinforced ; just as it would have been 
had the fork been brought in contact with the sounding-board 
of a stringed instrument. The greatest intensity of the sound 
is produced when the flame is placed between the two limits 
of the fork. 

This reinforcement of the sound is evidently caused by the 
resonance of the flame ; the phenomenon being analogous to 
that of the singing flame. In both cases, the vibrations of 
the flame put themselves in unison with the tone proper to 
the vibrating sound in whose neighborhood they are, whether 
glass tube or metal fork. 

The diflerence being that in the case of the singing flame, 
it is the flame which excites vibrating movements in the tube, 
with which vibrations its own undulations become subse- 
quently synchronous ; whilst in the experiment just described, 
the fork gives the time of vibration, the flame obeying its im- 
pulses and vibrating in unison with it. — (H. Planett, 
MecJhcmics* Magazme,) 

110. Measurement of Sound Waves.— Professor Alfred 
Mayer, of the Stevens Listitute, describes a method for de- 
tecting the phases of vibration in the air surrounding a sound- 
ing body, and thereby measuring directly in the vibrating air 
the lengths of its waves, and exploring the form of its wave 
surface. He hopes to see the method applied to the actual 
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experimental determination of wave sur&oes in free air and 
in buildings, with the result of determining the laws which 
should goYem architeots in the oonstruction of rooms for 
public assemblies. 



PHYSICS. 



111. Movements of Xiiqiilda In OapUlary Spaces. — ^The re- 
sults of an investigation, by M. £. Duclanx, into the move- 
ments of liquids through capillary spaces may be briefly 
stated as follows : — 

1. The rate at which a liquid traverses a capillary tube or 
fissure of small extent is proportioned to the pressure. 

2. When a capillary tube, Assure, or pore is moistened with 
a fluid, or with a saline solution, a certain thickness of fluid 
or a filnfi remains adherent to the walls of the tube or pore, 
which is almost immovable. 

3. With diflerent fluids the thickness of the adherent fllm 
for a given surface varies. 

4. This variation in the thickness of the adherent film modi- 
fies the eflect of the pressure, and influences the rate at which 
diflerent fluids pass through such a capillary tube, and when 
the diameter of the tube is very small it may from this cause 
refuse passage to some liquids and permit it to others. 

M. Yalson concludes, from the results of a series of experi- 
ments on capillary attraction in saline solutions, that the 
amount of capillary action is dependent on the density of the 
solution. 

112. OapUlary Velocity*— Diflerent liquids rise in capillary 
tubes at diflerent rates. This movement M. C. Decharme 
proposes to call " Capillary Velocity," and he shows that an 
aqueous solution of chloride of ammonium has the greatest 
capillary velocity, and that both it and chloride of lithium 
have a greater velocity than pure water. 

113. Nuclei and Orystallization^— Tomlinson asserts that 



46 MATHKMATIOAL AND FHTSIOAL 80IEK0ES. 



« 



supersaturated saline solutions, which would at once solidify 
in the air of towns, may be kept for hours in the open air of 
the country without crystallization. The reason assigned is 
the absence of nuclei in the form of dust in the air of the 
country. 

114. Spheroidal Oondition of Water.— Mr. W. F. Barret 
states that the spheroidal condition of water may be shown 
by immersing a red-hot ball of metal in a vessel of water, to 
which a little soap has been added. The ball enters the water 
smoothly and glows beneath its surface, the contact of the 
fluid being prevented by a layer of steam of considerable 
thickness. 



METEOROLOGY. 



115. Temperature of the Air.— During the last week in 
July, a remarkable excess of temperature prevailed through- 
out the south-eastern half of England, the maximum of the 
thermometer being from five to fifteen degrees higher at Lon- 
don than at Plymouth. Considering the small extent of dif- 
ferences in temperature, a result like this appears to indicate 
that the heat at the surface of the earth varies rather with 
changes in the atmosphere and its action on the sun's rays, 
than with changes in the sun itself. 

116. Temperature of the Air in Norway. — Professor H. 
Mohn, of the Norwegian Meteorological Institute, states that 
observations in several of the deep fjords along the Norwegian 
coast, which are protected against the great depth of the At^ 
lantic by subilnarine ridges, show that they are filled com- 
pletely with Gulf Stream water, the temperature being more 
than five degrees higher than that of the water a little farther 
out to sea. It is to the presence of this warm water close to 
the coast that the condition of the air is to be attributed. 

117. Oonducting Power of the Air. — According to the ex- 
perimente of Herr Stefan, the conducting power of air is nearly 
20,000 times less than that of copper, and 3,400 times less 
than that of iron. 

118. Atmospherio Ozone. — In a memoir on this subject, M. 
Houzeau arrives at the following conclusions : 

1. The air of the country contains an odorous oxidizing 
principle, which communicates to it the property of turning 
blue the wine-colored litmus paper that has been impreg- 
nated with neutral iodide of potassium, of decolorizing blue 
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litmus paper without reddening it, and of destroying certain 
bad odors. 

2. That this principle is ozone. 

3. That ozone, like carbonic acid, exists nominally in the 
air ; but the intensity of its action in a given locality is very 
variable. ^ 

4. That the country air contains, as a maximum, about 
4 H Q^fl (^ of its weight, and i j (i^^^(^ of its volume of ozone. 

5. That the best method for demonstrating its presence is 
to expose wine-colored litmus paper, a part of which has been 
impregnated with a centesimal solution of iodide of potas- 
sium, to the action of the air (sheltered from rain and sun) 
during twelve to twenty-four hours. 

6. That the detection of ozone by the paper is much more 
frequent in the country than in the city. 

7. That this difference may be owing to the freer circula- 
tion of the air in the fields than in the streets. 

8. That at Bouen the presence of ozone varies with the 
seasons. 

9. That it is greatest in amount in the spring, less in 
summer, and least in the fall and winter. 

10. That the maximum is in May and June (16 days per 
month), and the minimum in December and January (4 days 
per month). 

11. That as regards the frequency of occurrence of ozone, 
the year may be divided into two seasons : that of greatest 
activity, spring and summer, giving 78 ozone days, and the 
season of little activity, autumn and winter, giving 32 ozone 
days. 

12. That generally ozone is present on rainy days. 38 
ozone days in 100 of rain, and 28 ozone days for 100 of fine 
weather. 

13. Winds, according to their intensity, exercise a marked 
influence in increasing the ozone manifestations; 24 ozone 
days for one hundred of calm weather, and 60 ozone days for 
100 of windy weather. 
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14. That at Rouen the south and sonth-west winds give 
the greatest number of ozone days, and the west winds the 
least. 

15. The days on which ozone is present in greatest quantity 
are those of storms and tempests. 

16. These profound commotions in the atmosphere cause 
Tariations at a distance, a storm in one place increasing the 
proportion of ozone in another at a great distance, and in 
which the air is perfectly calm. 

17. That atmospheric electricity is the most efficacious of 
all the causes that increase the proportion of ozone in the air. 

119. Influence of the Freturare of the Air on the Tides. — 
Professor Ferrel shows that in Boston SLarbor a fall of one 
inch in the barometer is attended by an increased height of 
seven inches in the tide. At Liverpool the same barometric 
fall gave a tide fluctuation of ten inches. 

120. A New Anemometer«~A new anemometer for indi- 
' eating an4 registering the force and direction of the wind at 

any distance from the vane, by means of a current of elec- 
tricity and electro-magnets, has been recently put in success- 
ful operation by J. E. H. Gordon, late of King's College, 
London. 

121. BSovements of Tsrphoons. — From the consideration of 
the phenomena connected with the typhoon of the 2d of 
September last, Mr. Frank Armstrong concludes that these 
fearful storms move in a parabolic rather than a circular 
course ; he also thinks that the space in the interior of the 
curve is in a condition of calm. 

122. Japanese. Acconnt of a Typhoon.— " The sudden 
changes and movements of heaven and earth are caused by the 
commingling of the female and male elements, and the con- 
tention of wind and rain. Alas ! not even can the influence 
of the gods of Buddah prevail to govern them. It was on 
4;he night of the eighteenth day of the fifth month of the fourth 

[goat] year of Meiji, and about ten o'clock, that the wind 

and rain became exceedingly violent, and a great storm-wave 
3 
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arising, not only the steamers, but also about 700,000 large 
and small boats were thrown ashore at Kinohanna and Ku- 
manondra in Kishin, at Saki, and at Temposan, off Osaka. 
At the frightful destruction, old and young, male and females, 
wept and howled ; and the sound thereof was most pitiable. 
The number of the dead was in proportion to the size of the 
places [visited by the storm]. It was a wonderful event, not 
heard of in former generations. On the following morning 
the rain ceased, and the mad wind became quiet, and then 
for the first time men felt at ease in their heart.'' 

123. Vapors in the Air. — According to Professor Palmieri, 
the vaporous emanations during the recent emption of Vesu- 
vius were charged with positive electricity, while the ashes 
were charged with negative electricity. The lightning and 
thunder are therefore produced by the meeting of these op- 
positely electrified clouds of ashes and vapor. 

124. Dryness of the Air in South America.— Speaking of 
the climate of the Argentine Republic, Professor Gould says : 
** A bowl of water left iincovered in the morning is dry at 
night ; ink vanishes from the inkstand as if by magic. The 
bodies of dead animals dry up instead of decomposing, and 
neither exercise nor exposure to the sun's rays produces per- 
spiration." 

125. The Sulphuric Acid Hygrometer.— Concerning this in- 
strument, which is similar to one proposed in 1825 by De la 
Eive, Mr. Whitehouse says : The use of Mason's wet-bulb 
thermometer as a means of hygrometric measurement, though 
admitted to be the most practically useful, and indeed the 
only recording instrument for the purpose, has yet this seri- 
ous inconvenience, not to say defect; viz., that its indications 
either cease or are valueless at temperatures below 32° F. To 
meet this difficulty experiments were made with several sub- 
stances, the results of which led to the following conclusions 
regarding the essential parts of an apparatus which should be 
capable of meajauring the i]^ol3tur0 iu the air at all tempera- 
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1st. That a fixed and invariable extent of surface should at 
all times be exposed for absorption of moisture. 

2d. That the apparatus should be simple, inexpensive, and 
not inconvenient in use. 

3d. That the hygrometric substance should be continuously 
and steadily renewable ; and above all, if it were possible, the 
measurement should be effected thermometrically. 

No solid hygrometric substance seemed capable of meeting 
these requirements ; but all the conditions might be fulfilled 
by the use of concentrated sulphuric acid. This would admit 
of being spread in an exquisitely fine film over the surface of 
the bulb of a thermometer by means of a glass capillary 
siphon, of which one end should rest on the upper part of 
the bulb, while the other end dipped into a reservoir of acid. 
A continuous supply could be maintained for any required 
length of time by suitable arrangements. The absorption of 
moisture would necessarily be attended by a rise in tem- 
perature, and this would be proportioned to the amount of 
hygrometric moisture absorbed; while the hydrated acid, 
having fulfilled its office, would fall in drops from the bulb, 
into any tube or reservoir placed for the purpose. 

Such an instrument has been constructed ; it consists essen- 
tially of three thermometers of similar construction, and used 
as a " wet-bulb," a " dry bidb," and an " acid bulb," placed 
side by side, on a suitable frame, and read together for com- 
parison. 

The experience already gained in the use of this instrument 
has shown that with a reservoir of proper construction, the 
supply of acid may be made continuous for any required 
length of time, and that, from the very slight variations of 
flow which occur in its action, the supply to the thermometer 
is uniform. 

The length of the siphon, and the size of the capillary bore, 
together with the difference of level between the surface of 
the fluid in the trough of the reservoir and the point of de- 
livery on the bulb, determine the rate of supply of the acid. 
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It is clear that either a too rapid and continuous stream of 
acid at the temperature of the air, or a too scanty supply, 
wotdd diminish the readings ; yet it is found that practically 
there may be a pretty wide range of variation in the supply 
of acid, within which no essential change in the sensibility 
of the instrument occurs. 

For a bulb having one square inch of surface, one drop per 
minute is sufficient, though the time may range from 40 to 
100 seconds without inconvenience, the time being noted as 
the hydrated acid, after having fulfilled its office, falls drop by 
drop from the bulb. 

The temperature of the acid inthe reservoir is, of course, 
that of the surrounding air; the elevation of temperature 
shown by the acid-bulb thermometer is due to, and seems to 
be strictly a measure of, the amount of moisture absorbed by 
the film of acid spread on the surface of the bulb, say one 
square inch continuously supplied in its concentrated state, 
and as constantly passing off hydrated. 

While, therefore, this instrument is, like Mason's, intended 
to measure the amount of hygrometric moisture in the air, 
and to do so thermometrically, it yet is, in its principle and 
its operation, essentially of an opposite character. 

The ordinary wet-bulb thermometer is at the zero of its 
scale in an atmosphere of perfect saturation, and its action 
depends upon the amount of sensible heat absorbed and ren- 
dered latent by evaporation of the water from its surface. 

The acid-bulb thermometer is at its zero in a perfectly dry 
atmosphere ; and its action depends upon the amount of la- 
tent heat rendered sensible by the condensation of vapor into 
water, on the surface of the bulb, and by the combination of 
this water with the concentrated acid. 

It would appear that a hygrometer on this principle is en- 
tirely free from the action of frost ; while its sensibility is so 
great as to be at first almost embarrassing. This may, how- 
ever, be easily regulated and toned down to any required 
range, by the dilution of the acid with the glycerine, a fluid 
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which is of itself hjgrometric, though its thermal effects are 
far less marked than those of sulphuric acid. 

126. The Chloride of Cobalt Hygrometer— Mr. Woodbury 
suggests the employment of the changes of color of chloride 
of cobalt under variation of moisture as the basis for the con- 
struction of a new hygrometer. 

127. Constitution of Clouds. — Clouds, according to De Saus- 
sure, were composed of minute vesicules or hollow globules of 
water, somewhat similar to soap-bubbles, and by the union of 
such floating vesicles rain was supposed to be formed. M. 
Plateau has made this hypothesis a matter of experiment, and 
concludes that the vesicular state of vapor has no real exist- 
ence. ^ 

128. Spectres on Clouds.— In a recent balloon ascent by 
M. Tissandier, a perfect spectral representation of the machine 
was cast on the clouds. When the voyagers moved their 
arms, those of the shadows iu the spectral balloon likewise 
moved. The sun was shining strongly at the time, viz. 5.35 
P.M., and the altitude was about 2,000 yards. 

129. Solid Matter in Rain^ >Dr. E. A. Smith has made 
numerous collections of rain from various parts of England, 
the examination of which shows that from the rain collected 
at sea, common salt and sulphates after a time crystallize out, 
the latter being in larger proportion to the former than in sea- 
water. Passing inland, the sulphates gradually increase, prob- 
ably by the oxidation in the air of the sulphuretted hydrogen 
escaping from decaying organic matter. In the vicinity of 
cities and manufactories the increase is still more marked, 
owing to the combustion of coal containing sulphur. If the 
sulphuric acid increases more rapidly than the ammonia, the 
rain becomes acid ; and if the propoiiion of free acid reaches 
two or three grains in the gallon, the destruction of the veg- 
etation in the adjoining country is almost certain to follow. 

130. Influence. of Vegetation on the Rain-fiedl.— The quantity 
of rain falling on wooded and cleared soil has been made the 
subject of investigation by M. Mathieu. The fall on the 
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wooded ground he found to be about the same as on the 
cleared space, and at times a little more. As regards the 
rate of evaporation, he found that on the wooded space it 
varied with the season, being in April about three times, 
and in July about ten times as much as in the winter. The 
annual average was about five times as much for the cleared 
as for the wooded space. Hence, such wooded spaces not 
only furnish moisture in larger quantity for vegetable growths, 
but they also feed the springs arising in their vicinity with 
greater regularity. 

131. Icicles in the Air. — ^While observing the spots on the 
sun through a six-foot telescope, Mr. Henry WaJder noticed 
that as he moved the instrument to bring the sun's disk into 
the field, innumerable minute bodies appeared, that appar- 
ently issued from the great luminary, and passed rapidly to- 
ward the east. So singular a phenomenon became at once the 
subject of investigation, and for three years the astronomer 
followed the stiidy of the fleeting forms that at first so sorely 
puzzled him. It was not long before he discovered that the 
objects of his solicitude belonged to our atmosphere, and not 
to the sun itself; and by a careful measurement of the 
changes required in the eyepiece of the instrument to bring 
them to a perfect focus, he concluded that they floated at a 
height varying from 200 to 4,000 metres. Patiently pur- 
suing his investigations, he at last not only determined their 
form with sufficient accuracy to draw it, but in addition, act- 
ually submitted them to measurement and found that they 
were true ice-crystals or microscopic icicles that were drifting 
with the cirri through the air. 

132. Remarkable Hailstones. — Hailstones containing salt 
were recently submitted to examination by Prof. Kengott, of 
Zurich. The more remarkable occurrence of small crystals 
of sulphide of iron, or pyrites, in hailstones, is recorded 
by Professor Eversmann, of Kazan. In the latter instance, 
the crystals must have been taken up by the wind from 
weather-beaten rocks; in the former, the salt was probably 
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derived from sea-spray that had been taken np in like man- 
ner. 

133. Evaporation and Ice Formation. — In Bengal, on a 
night when the wind and dew point are favorable, the ice- 
fields will by evaporation and^ radiation produce from five to 
ten tons of ice per acre, though the temperature of the air is 
but little under 50'' F. 

134. Melting of the Qlacien in 1872. — The heat in some 
parts of Switzerland has been intense during the past summer ; 
the glaciers have in consequence melted more than at any 
time for many years. 

135. Disappearance of Lake Ice. — The inhabitants of the 
shores of Lake Champlain have often been puzzled by the 
sudden manner in which ice eighteen or twenty inches thick 
will disappear in four or five hours. Among the vaiious ex- 
planations that have been given of this phenomenon, that most 
generally received is, that the ice becoming porous, is water- 
logged, and consequently sinks. There is, however, another 
explanation, to which we desire to call attention. 

Some thirty years ago. Dr. Horace Hatch, well known in 
Burlington as one of its ablest and most successful physicians, 
found that when the direct rays of the sun fell on pure, solid 
ice, the glacial mass was dissected by the sun's rays into more 
or less perfectly formed hexagonal prisms, which were held in 
place chiefly by mutual support, and the moment any cause pro- 
duced a dislocation of the crystals at one point, the whole 
mass was easily and quickly broken up into its component 
pieces. That this disintegration is not the result of the heat 
passing along the lines of the bubbles of air so often seen in 
ice, is evident from the fact that it takes place with equal 
facility in masses free from bubbles or those parts of a mass 
from which bubbles are absent. 

In support of this hypothesis of the disintegration of solid 
ice along crystalline faces. Dr. Hatch directs attention to the 
fact that inunediately after the sudden breaking up of the 
ice, the bays will be found filled with crystals, the ends of 
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which are not infrequently capped with pyramids. And also 
to the equally interesting fact that as in a mass of ice prop- 
erly supported and submitted to the sun's rays, the water 
which is melted on the surface finds its way between the 
crystals to the lower surface, so in the sheet of ice covering 
the lake the water produced by melting percolates between 
the crystals to reach the fluid below, and consequently water 
is never seen resting on the upper surface of pure lake ice. 

In the case of snow ice or of ice covered by snow, this 
crystalline disintegration does not take place so readily, 
neither does it occur by the mere action of warmth. The 
direct rays of the sun are necessary, and the clearer the ice, 
the more rapidly is it separated into its component crystals. 
Hence the proverbial caution with which lake teamsters 
avoid the treacherous black ice. Experience has taught them 
that such ice may, without a moment's warning, break up 
and submerge them in the waters beneath. 
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INTEODUCTION. 

136. Specialists in Ohemistxy.— There was a time when it 
was not impossible to learn all that chemists had to teach ; 
but now our " Hand Book " has grown so large that it would 
take a Briareus to carry it, and it requires a small army of 
abstractors to give the Chemical Society the substance of what 
is done abroad. We are compelled to become specialists in 
spite of ourselves. He who studies the general laws of 
chemistry may well turn in despair from the ever-growing 
myriads of transformations among the compounds of carbon ; 
we have agricultural, physiological, and technical chemists ; 
one man builds up new substances, another new formulae; 
while some love the rarer metals, and others find their whole 
soul engrossed by the phenyl compoimds. — (Db. J. H. Glad- 
stone.) 

137. The New Notation. — In reviewing a new English 
edition of Fresenius, Na/twre remarks: "Generally speak- 
ing, at the present day, for a book to be published in the old 
notation is sufficient to limit its use to a very small number 
of students. It certainly seems a great pity that this, which 
until lately has been looked up to as the best and most 
reliable text-book on qualitative analysis, should not have pro- 
gressed side by side with modern chemistry; for English 
chemists, almost without exceptioD, have adopted the new 
system of atomic weights, and the. new and more systematic 

3* 
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nomenclature now in use. Looking at the very general^ in 
fact, almost universal, use of the new notation both in England 
and on the Continent, it certainly appears that this book is 
about five years behind the times." 



ELEMENTAKY BODIES. 



I 



138. Defunct Blements.— Dr. H. C. Bolton has made a 
catalogue of the so-called " Defunct Elements," and finds that 
no less than thirty-five substances are included in this group. 

139. Passive Oadmium. — ^Dr. Schonn states thsit cadmium 
may be made passive to nitric acid by wrapping it in plat- 
inum wire. 

140. Application of Thallium. — If thallium could be pro- 
cured in sufficient quantity, it would be very valuable for the 
manufacture of colors, many of its compounds presenting 
beautiful yellow, red, and green tints. 

141. Combustibility of Iron. — Magnus illustrates the com- 
bustibility of iron by dipping a magnet into iron-filings and 
setting fire to the iron sponge so produced. Faraday dusted 
a mixture of gunpowder and iron-filings through a flame into 
a dish of alcohol. The filings burned in passing through the 
flame, and when the alcohol had evaporated the gunpow(ler 
flashed. 

142. Distribution of Sodium. ^Sodium compQunds rival 
wat«r in their distribution, for there is not a particle of dust or 
of any kind of matter the surface of which will not give traces 
of sodium compounds when submitted to a spectroscopic ex- 
amination. 

143. The Colors of the BSetals. — Professor Seely proposes 
to determine the color of the light reflected by a metal, by 
finding what rays it transmits, when the reflected ray would 
be the complementary one. For this purpose a transparent 
solution of the metal is required, which in the case of the 
alkali metals is obtained by dissolving them in ammonia. 



60 CHEMISTBY. 

Since under these circumstances a blue tint is produced, the 
author concludes that the natural color of these metals by 
reflected light is copper red. 

144. Molecolar Change in Tin. — In a paper published by 
the Koyal Academy at Amsterdam, an account is given of 
the change in ingots of tin containing only three per cent, 
of impurity (iron and lead), into a crystalline powder, 
during transportation by railroad to Moscow. The author 
concludes that the molecular modification was caused by in- 
tense cold and the vibration attending the long journey, and 
perhaps, though not j)robably, from one of these causes alone. 

145. Vaporization of Mercury. — Faraday's experiments on 
the diffusion of vapor of mercury, made about fifty years ago, 
are now questioned, as regards their results, by A. Merget. 
From the results obtained by using gold-foil as a test, Faraday 
concluded that the vaporization of mercury is not continuous, 
and ceases entirely at the zero of Fahrenheit. That at a tem- 
perature somewhat above this point, but which is not stated 
with certainty, vaporizations commence, and the vapor, con- 
trary to the known laws of diffusion, rests as a thin film over 
the surface of the fluid. M. Merget contends that this is not 
the case, and by the use of test papers dipped in solutions of 
Baits of silver^ gold, platina, iridium, and especially in ammo- 
nia-nitrate of silver, demonstrates, first, that the vaporization 
of mercury is continuous, and is not interrupted by the 
solidification of the metal; and second, that the mercurial 
vapors possess considerable diffusive power, and follow clearly 
the phenomena of diffusion of other gases. 

146. Absorption of Ammonia by NickeL— According to 
Boettger, nickel absorbs ammonia like palladium ; a negative 
electrode of nickel in acidulated water absorbed 165 times 
its volume of hydrogen. 

147. Gold in Sea-water. — Sonstadt states that sea-water 
contains gold to the amount of one grain to the ton of water. 
It is held in solution by the calcium iodate contained in the 
water. 
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148. Solubility of Alkaline Metals in Ammonia.— The solu- 
bility of the alkaline metals in liquid ammonia was first dis- 
covered by Professor Seely. Iodine, bromine, sulphur, and 
phosphorus are also more or less soluble in the same fluid. 

149. Fusibility of Platinum. — M. H. Yiolette has succeeded 
in melting platinum in an ordinary furnace. He thinks that 
by the use of such excessive heat as that he obtained, crystals 
of alumina, as sapphire and emerald, may yet be made. 

150. Diacovery of Biamnth. — ^A very valuable deposit of 
bismuth is said to have been discovered in the vicinity of 
Salt Lake City. 

151. Molecular Changes in Iron. — Recent experiments 
made in France show that, notwithstanding what has been 
said to the contrary, wrought-iron railroad axles may by 
shocks and torsions be so changed as to become crystalline 
throughout. In one instance, the axle was submitted to 
nearly 130,000,000 torsions. 

152. Combustion of Carbon and Graphite. — The opinion 
recently advanced by M. Dubrunfaut, that carbon cannot be 
burned in 'oxygen unless vapor of water is present, is con- 
tested by M. Dumas, who shows that graphite made as pure 
and dry as possible bums in dry oxygen. 

M. E. Stolba states that graphite may be burned in a plat- 
inum crucible over a Bunsen flame by properly arranging 
the drop. 

153. Peat CharcoaL — Peat charcoal is now made to an 
enormous extent both in England and France. An acre of 
peat bog of the depth of ten feet will furnish a thousand tons 
of charcoal. 

154. Bromine and Chlorine. — Budde states that when bro- 
mine and chlorine are exposed to the chemical rays of light, 
they expand ; and Andrews has found that when bromine is 
heated in a sealed tube, it becomes opaque and resinous. 

155. Sources of Iodine. — The increased price of iodiuQ 
compoimds is said to be owing to the fact that the kelp or 
sea-weed, which was formerly burned to ol^tain ash, is now 
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used 843 a maaiure, being more valuable in some respects than 
horse manure. Since the mother liquors of the enormous 
saltpetre works of CQiili hare conmienced to yield considera- 
ble quantities of iodine, we may hope for a reduction in the 
price before long. 

156. Incandescence and Spectrum of Iodine Vapor.— Salet 
states that vapor of iodine may be heated to redness, like any 
solid. To illustrate the property in question, place a crystal of 
iodine in a hard glass tube ; heat the tube at a distance from 
the crystal, until it is visibly red hot in the dark, then let it 
cool until the visible redness disappears ; then volatilizing the 
iodine quickly, as the vapor reaches the hot part of the tube, it 
emits a red light. Iodine vapor, therefore, is incandescent 
at a lower temperature than glass, and the light emitted fur- 
nishes a continuous spectrum. 

157. Action of Iiight on Sulphur. — Berl^elot verifies the ex- 
periment of Lallemand, that sulphur dissolved in sulphide of 
carbon, on being exposed to sunlight, gives a precipitate of in- 
soluble sulphur. He adds that the electric light concentrated 
by a mirror produces the same result ; the magnesium light 
gives it slowly, but the calcium light has no appreciable action. 

The formation of the insoluble sulphur may be prevented 
by saturating the sulphide of carbon solution with such sub- 
stances as sulphide of hydrogen, and exposing the resulting 
mixture in sealed tubes to the light. It is not impossible 
that in this case the exclusion of the air may have some in- 
fluence on the result. 

This photogenic formation of insoluble sulphur depends on 
the previous fusion or solution of the sulphur, for octohedral 
sulphur does not undergo the slightest change under the 
strongest sun rays at ordinary temperatures. Even in the 
state of solution or fusion, the change does not take place ex- 
cept in the extreme violet rays ; hence its production by the 
electric and magnesium light, aiid non-production by the cal- 
cium light. 

158. Selenium. — Begarding the element selenium, Professor 
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Joy remarks: Its occurrence in the United States still ap- 
pears to be doubtful. I have made a pretty extended 
research for it in chimney deposits, from yarious copper 
and lead works, but have never found even traces of it. 
I have also examined the muddy deposits from the leaden 
chambers of sulphuric-acid works, and although I have found 
thalUum, I could not detect selenium. 

159. Absorption Power of Red Fhosphorasw— Bed phos- 
phorus absorbs many substances without uniting with them, 
acting in the same manner as porous charcoal. Among the 
substances taken up in largest quantity, are iodine, sulphur, 
rosaniline. This action may be shown by agitating red phos- 
phorus in a solution of iodine in bisulphide of carbon. — 
(Fausto Sestini.) 

160. FusiBg Arsenic. — J. W. Mallet has succeeded in fusing 
arsenic in glass tubes protected by iron tubes. The tempera- 
ture required lies between the melting points of antimony 
and silver. The fused arsenic was of a steel-gray color, pos- 
sessed more cohesive strength than that which is sublimed, 
and could be slightly flattened by the blows of a hammer be- 
fore it was crushed. 

161. Hydrogen and its Preparation.— Hydrogen is now 
supposed to be the vapor of the metal hydrium. M. Giffard 
proposes to prepare hydrogen at the rate of seventy cubic 
feet per minute, by alternately passing steam and dry car- 
bonic oxide gas over red-hot iron. The steam oxidizing the 
iron furnishes hydrogen, and when no more gas is evolved, 
tlie iron is prepared for use again by the reducing action of 
carbonic oxide, which may be made at a very cheap rate. 

102. Preparation of Oxygen. — M. Mallet proposes a new 
process for the preparation of oxygen. It consists in alter- 
nately moistening the chloride of copper in air, and then heat- 
ing it to 400° F. 

163. Preparation of Ozone. — For the preparation of ozone 
M. Boillot recommends the passage of the induction spark 
between points of coke. 
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Professor Henry H. Croft states that during the crystal- 
lization of iodic acid over sulphuric acid, ozone appears in the 
apparatus. No trace could be detected until the crystalliza- 
tion began. 

164. Use of Ozone in Organic Chemistry. — M. Houzeau finds 
that the ozone prepared by the use of his ozonizing tubes can 
almost instantly oxidize alcohol when agitated with it, oxy- 
genated water being at the same time produced. He recom- 
mends this concentrated ozone as an oxidizing agent in organic 
chemistry, and especially directs attention to the care that 
must be taken to avoid its introduction into the respiratory 
apparatus when experimenting with it, on account of its in- 
tense irritating action on the mucous membrane. 

165. production of Ozone by Electricity. — In producing 
ozone by electricity, the largest part of the ozone is formed by 
the silent discharge. 

166. Reversion of Ozone. — In a recent attempt to institute 
a comparison between the indications of the electrometer and 
ozonometer, M. L. Palmieri found that when air possessing the 
power to act on starch-iodine or ozonoscopic paper is passed 
through a glass tube, it can no longer act on the paper. M. 
Houzeau has noticed the same result in the case of pure 
ozone, and attributes it to the friction against the walls of the 
tube. 

167. Combination of Nitrogen and Hydrogen. — M. Dumas 
has communicated to the Academy of Sciences, of Paris, the 
discovery by M. Charbrier that electrolyzed hydrogen will 
combine with nitrogen. 



COMPOUNDS. 



168. Dissociation of Oarbonio Aci<L— M. Thenaud fLads that 
when a current of carbonic acid is passed slowly through one 
of the tubes employed by M. Houzeau for the preparation of 
ozone, about 4 to 8 per cent, of the carbonic acid is decom- 
posed, or undergoes dissociation, carbonic oxide and an ozon- 
ized oxygen being produced by the action of the electricity. 

169. Preparation of Hydrosulphnric Acid.— Hydrosulphuric 
acid gas, for use in the laboratory, may be prepared by heat- 
ing a mixture of paraffin and sulphur in a flask. Stearic 
acid or suet may be substituted for the paraffibi. 

170. Reunion of Oxygen and Hydrogen. — P. Kosetti states 
that the mixture of oxygen and hydrogen, obtained by the 
electrolysis of water, slowly reunites when kept over the sur- 
face of water. 

171. Sulphuric Acid and Coal Gatu— J)r. Yogel finds that 
sulphuric acid is a constant product of the combustion of coal 
gas, no matter what precautions may have been taken to re- 
move the sulphuretted hydrogen and other compounds from 
the gas in the purifiers. 

172. Sulphate of Ammonia from the liquor of Gas Works. — 
Sulphate of ammonia is prepared by acting on the ammo- 
niacal liquors of gas works with sulphate of iron. The oxide 
of iron formed at the same time may be used in the puri- 
fication of the gas. 

173. Alkalinity of Carbonate of Lime^— According to Mr. 
William Skey, a piece of red litmus paper that has been well 
washed in distilled water turns blue when laid on a freshly- 
fractured surface of calc spar; he therefore concludes that 
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carbonate of lime is alkaline, and not neutral, as is generally 
supposed. 

174. Native Glauber's Salt. — A deposit of Glauber's salt 
has been discovered neai* Tiflis, in the Caucasus. 

175. Application of Phosphuret of Calciunu— Phosphuret of 
calcium has been recently employed in the construction of a 
signal-light. The phosphuret is enclosed in a tin vessel hav- 
ing a gas jet attached. When it is thrown on the water it 
floats with the jet upwards; the water entering the bottom of 
the cylinder decomposes the phosphuret of calcixun, and the 
phosphuretted hydrogen gas, escaping from the jet, ignites 
spontaneously and bums in the air. 

176. Preparation of Nitrate of Silvers-Pure nitrate of 
silver is prepared from an alloy of copper and silver, by dis- 
solving the alloy in nitric acid, evaporating to an oily con- 
sistency, adding concentrated nitric acid to the syrup which 
precipitates the nitrate of silver in crystals. These are to be 
washed in concentrated nitric acid. — (R. Palm.) 

177. Solubility of Chloride of SUver.— When chloride of 
silver is precipitated in the presence of concentrated hydro- , 
chloric acid, it dissolves to the extent of one-half per cent, of 
the weight of hydrochloric acid employed, and the subsequent 
dilution by water does not entirely reprecipitate the whole of 
the chloride. 

178. Volume of a Saline Solution. — M. Bolson finds that in 
every case where an anhydrous salt is dissolved in water, 
there is a diminution in volume ; that is, the volume of the 
solution is less than the sum of the volumes of the salt and 
the water. Chloride of ammonium gave the least diminution. 

179. Value of Salt in some Countries. — Salt is so scarce a 
substance in some countries that it is used as money. In 
others, it is so dear that only the rich can aflbrd to use it ; 
hence thfe expression, " He eats salt," signifies that the per- 
son in question is wealthy. 
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180. Impure Tin-ware. — The use of zinc for the luanu&c- 
ture of the so-called tinned iron, employed in making domes- 
tic cooking utensils, is on the incre^use in France. Articles 
of food cooked in such vessels are not only unwholesome, but 
even poisonous. — (C. Mene.) 

181. New Oas-making Process. — Dr. Eveleigh's gas-pro- 
cess, in which the distillation is carried on at a lower tem- 

-perature than that usually employed, and with a consumption 
of two-thirds of the old quantity of fuel, has yielded 11,000 
cubic feet of eighteen-candle gas from one ton of Newcastle 
coal. 

182. A Singular Gas Process. — The Government of India 
has granted a small sum for the purpose of making experi- 
ments on the preparation of illuminating gas from excrement. 
Among the other products of the distillation are ammoniacal 
liquids and a coke which is an excellent deodorizer. Similar 
experiments for the manufacture of illuminating gas from 
ordure were made in 1686 by Dalsevius, in Paris. — (Engi- 
neering,) 

183. Oas Purifiers. — At a meeting of the Chemical Society 
at Newcastle-on-Tyne, Messrs. Pattinson and Marreco offered 
a conmiunication showing that the amount of sulphur in the 
illuminating gas varied from four to twenty-five grains in the 
hundred cubic feet. At first it was supposed that some of 
the lime purifiers had become foul, but on examining into the 
matter, it was found, contrary to expectation, that, '* when 
some of the purifiers had become foul the quantity of sulphur 
in the gas decreased rapidly, but that when the foul lime was 
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replaced by clean lime, the proportion of sulphur immediately 
arose to twenty-five grains per hundred cubic feet." Accord- 
ing to the authors, the cause of the more perfect removal of 
the sulphur by the partially foul purifier is the formation of 
a sulpho-carbonate by the combined action of the carbon di- 
sulphide in the gas and the foul lime. 

184. Purification of Water. — Water containing lime com- 
pounds may be rendered fit for use for many purposes in the 
arts, by adding a little chloride of ammonium. 

185. Paper Pulp firom Wood. — Paper pulp may be prepared 
by boiling clean wood shavings or sawdust in solution of 
borax or potassa and an alkaline phosphate, benzole or 
naptha being added as a solvent for the resin of the wood. 
After boiling for six hours, the wood is treated with sulphide 
of calcium, and then bleached with chloride of lime or sulphur- 
ous acid. 

186. Improvement in the Wood-paper Process. — ^TJie prepa- 
ration of paper pulp from wood, by boiling the latter in an alka- 
line solution, has been so improved by Tessie du Motay, that 

^the operation may now be practised with financial success. 
The difficulty with which the process had to contend formerly, 
was the unfitness of the solution to be employed a second 
time. By passing carbonic acid through it, Tessie du Motay 
precipitates the resinous extracts of the wood with which it 
is charged, and after regeneration it serves its purpose as well 
as in the first instance. 

187. Improvement in Paper Stock. — ^The addition of a little 
glycerine to paper stock greatly increases the flexibility of 
the paper. 

188. Manufaotnre of Paper in Russia. — The Mechcmics* 
Magazine expresses its mortification at the fact that in the^ 
International Exhibition the specimens of water-marked paper 
exhibited by Russia are superior to those sent by England. 
It is, says the Magazi/ne^ small palliation to know that the 
manager of the Russian Imperial Paper Manufactory is an 
Englishman; the probability is, as things are going on in 
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England, that English brains and English capital will to an 
increasing extent be transferred to foreign countries, to com- 
bine with foreign labor to supplant the English producer of 
every class. 

189. New Oolora. — ^A new process for the preparation of 
very fine colors from pyrogallic acid has been recently in- 
troduced in France. — (M. A. Baeyer.) 

190. Solutions of Aniline Colors. — Glycerine dissolves ani- 
line colors more readily than alcohol ; it may therefore be 
employed in dyeing. — {tTou/mcd of Applied Chemistry/,) 

191. Instability of Modem Dyes At a recent meeting of 

the Academy of Sciences at Paris, M. Chevreul directed at- 
tention to the want of stability in the modern colors used for 
dyeing, and* renewed the prophecy made twelve years ago, 
that serious injury would result to this branch of the silk 
manufactui'e of France unless measures were taken to correct 
the evil. 

192. Tanning. — Heechrbarh tanning makes an inferior white 
leather. 

JBirchrharky on account of the brown oil it contains, imparts 
to Russia leather its odor and durability. 

Catechu gives a light, spongy, hard, dark-reddish leather, 
very permeable to water. 

Divi-divi forms a porous brown leather. 

Hemlock-hourh^ a red-colored leather ; used with oak bark 
is said to produce the best leather. 

Lomhardy poplar imparts a pleasant odor to the leather 
made by its use. 

WUlow-hark also imparts a pleasant odor ; is used in tan- 
ning kid and lamb skins. 

193. Waterproof Ijeather.^-^Waterproof leather for various 
purposes is now prepared by exhausting the air from the 
pores of the leather, and filling them up with a substance 
which unites with and permeates. the material without injur- 
ing its elasticity. 

194. Xylonite. — A tissue or sheeting impermeable to water 
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is now made out of xylonite, which is prepared by the action 
of nitric acid on woody fibre. Articles made from this mate- 
rial are said to possess all the properties obtained by the use 
of India-rubber. 

195. Preparation of Boiled Oil. — linseed-oil, boiled until it 
has lost five per cent, of its weight, assumes the condition of 
molasses; and when the loss is twelve per cent, it changes 
into a mass resembling caoutchouc. 

To test the drying properties of oils boiled for various 
lengths of time, M. Saco appUed them to a deal board ; that 
boiled for ten minutes became ^ fine, transparent varnish 
in twenty-four hours, that which had the consistency of 
molasses was not resinified in fifteen days, and that boiled to 
the consistency of caoutchouc remained unaltered. The dry- 
ing property is consequently not improved by a concentra- 
tion of the oil. 

196. Suint,— is a substance obtained by washing the wool 
of sheep in cold water. It constitutes nearly one-third of 
the weight of a raw merino fleece, and about one-sixth of 
the weight of ordinary wool. An examination of these wash- 
ings shows that suint is composed of potash united with an 
animal oil, both being products of the sweat glands of the 
animal, which thus eliminates the potash salts if ingested 
with its food. It is estimated that in France 60,000,000 
pounds of wool are washed annually, and this should yield 
nearly 3,000,000 pounds of pure potash. 

197. Potash from Corn Cobs. — It is proposed to obtain 
carbonate of potash from com cobs, 1,000 parts of which con- 
tain on the average 7-j^ parts of carbonate of potash, or 
double the quantity found in the best kinds of wood. 

198. Fat from Sewers. — In Bermondsey, England, there are 
certain manufactories in which fleshy matter is employed ; the 
waste from these passing into the sewers caused such an 
accumulation of grease in the latter, that on being removed 
knd sold, it yielded £104 over and above all expenses of 
collection and removal. — ( The Guilder.) 
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199. Extraction of Oil from Wool. — Bisulphide of carbon 
lias been successfully applied to the extraction of the oils 
from wool without injury to its texture. Large quantities 
of oil are by the same agent now obtained from bones, from 
di&rent kinds of oil-cake, and from the press residues of 
cacao and olives. 

200. Rapid Dessication of Potter'g Olay.— By means of a 
recently invented machine, potter's earth or porcelain clay, 
which by the present system required half a year to dry, may 
be dried in a few hours. 

201. Zififects of Warming Wines. — M. Pasteur finds that by 
warming wines for a few moments to 65° or 65° C, the air 
being carefully excluded during the whole operation of warm- 
ing and rebottling, they are not only protected from many of 
the diseases to which wines are liable, but after six or seven 
years they have even a better flavor than similar wines that 
have not been so warmed. 

M. Tellier purposes to destroy the germs which injure the 
quality of wine by heating it under pressure by steam, and 
so killing them without expelling the volatile ingredients. 

202. aiving a Wine Age by Ozone.— By passing a wine or 
liquor slowly (drop by drop) through a vessel containing 
ozone, it is greatly improved, the change being similar to 
that imparted by age. — (O. LoEW.) 

203. Substitution of Tannin for Hops in Breweries. — A so- 
lution of tannin in eight or ten times its weight of water, is 
used in some of the German breweries to replace hops in 
clarifying beer. 

204. Stearic and Palmitic Acids. — Dr. Bock proposes a new 
process for obtaining stearic and palmitic acids. He finds 
that neutral fats are composed of minute globules surrounded 
by a covering of albuminous material. These he breaks up 
by the action of a small quantity of sulphuric acid applied 
for a limited time at a given temperature. The fat is then 
poured off from the envelopes and decomposed by water in 
open tanks. When the process of decomposition is complete 
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the glycerine is drawn off. The fatty acids obtained by this 
process amount to 34 per cent, of the original fat, and are of 
excellent quality. 

205. Preparation of Ammonia.— The Police Board of Glas- 
gow have made a contract with a chemical company to sup- 
ply 5,000 gallons per diem of fluid from the city urinals for 
the manufacture of ammoniacal salts. 

206. New Source of Carbonate of Potash^— The residues 
from molasses are used in France for the manufacture of car- 
bonate of potash. 

207. Caseine in Cotton Printing.-— The use of caseine as a 
substitute for albumen in cotton printing is said to be in- 
creasing. 

208. Washing with Soluble Glass.— Baerle and Co., of 
"Worms, recommend the use of soluble glass in washing wool. 
The operation is condiicted as follows : Forty parts of water 
are mixed with one of soluble glass at a temperature of 50° to 
57° C. The wool is then plunged into the mixture and stirred 
about for a few minutes ; it is then rinsed in tepid water, and 
is found to be dean, white, and devoid of odor. After the 
operation the wool is said to be perfectly soft, and not to 
have lost any of the properties that fit it for the purposes to 
which it is applied. 

209. Artificial Milk. — ^M. Dubrunfaut regards milk as a 
mere emulsion of fatty matter, and proposes to imitate it by 
adding to half a pint of water an oimce and a half of cane 
or grape sugar, one ounce of dry albumen prepared from white 
of eggs, and about twenty-five grains of subcarbonate of soda. 
These are agitated with about an ounce of olive or other oil, 
at a temperature of 130° F., and the resulting pasty emulsion, 
on being treated with its own bulk of water, forms a liquid 
possessing the general appearance of milk. This artificial 
product is prepared as a substitute for the genuine article in 
cities during sieges, and also for administration to calves, and 
thereby increasing the amount of the natural fluid available 
for the wants of man. 
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210. Extempore Powder Pactory— During the recent war 
powder was successfully made in Paris by slight modifications 
of the old Grenelle process. In this extempore factory the 
machines used for grinding bones were modified and adapted 
to the grinding of the charcoal, sulphur, and saltpetre em- 
ployed. The pulverized materials were then mixed thorough- 
ly ; not all at once, but by what is known as binary and ter- 
nary trituration ; that is, two thoroughly, and the third added 
afterwards. In the operation of compression frames were 
dispensed with, the powder being placed in successive layers, 
which were separated from each other by a sheet of copper 
and a moist piece of cloth. The quantity of water employed 
was reduced as low as possible (to four per cent.) on account 
of the want of suitable drying-rooms. On being removed 
from the presses, the cakes were broken up and the fragments 
sorted by sieves, and finally polished in the rotating barrel, 
which was arranged in such a manner as to utilize the heat 
evolved in the polishing for the purpose of drying. The pow- 
der thus prepared was found to work very well in the Chasse- 
pot rifle, though it did not answer for muzzle-loading guns. 

211. Dynamite. — ^The basis of this modern explosive is nitro- 
glycerine, which is prepared by adding successive small quan- 
tities of glycerine to a mixture of one part of nitric to two 
of sulphuric aicid. The mixture is kept cool during the opera- 
tion, and when the process is finished the mixture is poured 
into water, when an amber-colored fluid separates, to which 
the name of nitro-glycerine has been given. 

The explosive properties of the fluid thus prepared are 
4 
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well known, and the fearful results it produced at Aspinwall, 
San Francisco, Sydney, and elsewhere, have been the subjects 
of general comment. M. Nobel, in consequence of these acci- 
dents, began a series of experiments, which led finally to the 
discovery of dynamite, in which the dangers attending the 
use of nitro-glycerine are greatly reduced or entirely removed. 
In the improvement of M. Nobel the nitro-glycerine is min- 
gled with fine clean silica or sand, in such proportion as to 
form a substance having the appearance of moist coarse brown 
sugar. In this state it can only be exploded by a percussion or 
detonating fuse ; but M. Guyot, a French chemist, has shown 
that the nitro-glycerine may soak out from the mixture with 
sand, and saturating the paper of the cartridges and boxes, 
reassume the state in which it is readily exploded by a slight 
blow. 

212. Idthofracteur. — Lithofracteur is an improved form of 
dynamite, in which the latter is mixed in certain proportions 
with other explosives, the character of which is still kept 
secret. 

213. Chlorate of Potash Gunpowder;— A chlorate of potash 
gunpowder was used during the recent French war, but it 
proved to be too destructive to the metals employed in the 
construction of fire-arms. 

214. A Detonating Mixture. — Equal parts of nitrate of pot- 
ash and acetate of soda exposed to heat form a detonating 
mixture. 

215. The Relation of Vibrations to Explosions.— MM. Cham- 
pion and Pellet give in the Comptea Rendus an account of ex- 
periments made to determine the character of the vibration 
or stroke necessary to cause the explosion of iodide of nitro- 
gen. One of the experiments in question consisted in plac- 
ing the iodide on the strings of a base viol and then throwing 
them into vibration, when it was found that on the lowest 
strings explosions were not produced, while on the upper they 
were. The authors finally conclude that the explosion of de- 
tonating compounds is to be attributed to a special rate of 
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vibratory movement, which varies with their constitution and 
properties. 

216. Explosion of Gun-cotton. — In the case of a recent ex- 
plosion in a gun-cotton factory in England, the jury expressed 
the opinion that there was no danger in the wet process for 
the manufactm*e of gun-cotton, but the drying and storing of 
g]in-cotton should not be permitted in the vicinity Of towns. 

Professor Abel recommends the use of gun-cotton in the 
destruction of buildings in warfare. 

217. ZSzploBion in Gas Tubes ^The passage of coal gas 

through copper pipes gives rise in time to the formation of 
an explosive compound. A workman, while cutting through 
one of these tubes at the liege station, in France, was seriously 
bruised by the explosion that followed the contact of his 
file with this material. This led to an examination of the 
substance in question, and according to the Jou/mal de 
VEdairage it is an acetylide of copper. 

218. Electricity in Arsenals.— The gas-lights in the Royal* 
Arsenal at Woolwich are to be lighted by electricity as a pre- 
caution against explosion. 

219. Detection of Fire-damp. — An instrument for the de- 
tection of fire-damp in mines was recently submitted to the 
Academy of Sciences at Paris, by M. L. V. Tui*quan. It 
consists of a bell, which is put in motion by a clock movement. 
The balance-wheel of the latter is resti*ained from movement 
by a thread soaked in saltpetre ; this passes into or is fast- 
ened in a wire cage, in which a lamp is burning. The fire- 
damp enters the cage along with the air, and as soon as it is 
present in a certain proportion, the mixture catches fire, and 
igniting the string, the movement is released, and the bell rings 
out its warning to the miners. 

220. Explosions in Collieries. — Colliery explosions generally 
occur when there is some fault with the ventilation of the 
mine. It has also been shown that nearly four-fifths of these 
accidents happen either when the barometer is very low, or 
when it is suddenly elevated. It would therefore appear 
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that the connection between sudden meteorological changes 
and colliery explosions is owing to the interference of the 
former with the ventilation of the mine. 

22 1 . ]MUn«ri' Safety-lamps. — In the safety-lamp of Mr. Henry 
Flunsoll the flame is immediately extinguished when it is 
taken into an explosive atmosphere. It also affords a better 
light than the ordinary lamp, the flame being surrounded by 
glass instead of gauze. 

At a meeting of the Iron and Steel Institute, Dr. A. K. Ir- 
vine, of Glasgow, read a paper on the miner's lamp, and a lamp 
was shown which of its own accord sounded a note of warn- 
ing when the proportion of combustible gas in the atmosphere 
reached a point at which an explosion was imminent. The 
principles involved in its construction are the inability of a 
flame to pass through the meshes of a wire gauze, and the pro- 
duction of a sound by burning the flame in a tube. 
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222. Printing from Photographs without lights— M. A. 
Merget describes a process by which photographic images 
may be reproduced without the agency of light. He takes a 
positive on glass or even on paper, and submits it to the 
vapor of mercury, which is readily absorbed by the reduced 
silver of the picture. Thus prepared, the positive is firmly 
pressed on a sheet of paper imbued with a solution of a salt 
of any precious metal, when the mercury abandons the posi- 
tive, and acting on the salt in the paper, reduces its metallic 
base. 

When such prints are made with a silver salt, they must 
be fixed by the ordinary photographic operations, but when 
gold, platinum, palladium, or iridium salts are used, it is only 
necessary to wash them thoroughly. The great advantage 
attending the use of the platinum and iridium salts is the 
indelibility of the resulting print. 

223. New Photo-lithographic Proceis.— A new photo-litho- 
graphic process consists in spreading a thin film of a solution 
of caoutchouc in benzole on paper. This is exposed in a 
camera, when the parts acted on by the light become insolu- 
ble. The soluble portions are then removed as in M. Poun- 
cey's process. The caoutchouc surface is then acted on by a 
roller smeared with a greasy ink, and the impression trans- 
ferred to a lithographic stone, from which additional impres- 
sions are obtained in the usual manner. 

224. A New Photographic Background.— Smoke has been 
successfully employed as a background in taking photographic 
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pictures of statues in the open air, and similar objects. 
It not only gives the object better relief, but it may also be 
Arranged to screen off everything the appearance of which is 
not desired. 



CHEMISTRY IN ART. 



225. Copying Designs. — The reduction power of hydrogen 
may be shown by directing a stream of gas on Berzelius pa- 
per moistened with phosphate, nibnte, sulphate, arsenite, car-^ 
bonate, acetate, or oxalate of silver ; the silver salt is at onco 
seduced and the paper blackened. 

Any design traced on the paper with one of these silver 
compounds at once appears imder the action of the gas. The 
salts must be oxygen salts ; iodides and chlorides do not act ; 
ordinary iodide of silver prepared by commercial iodide of 
potassium blackens ; while that made by the action of hydri- 
odic acid on metallic silver does not change. 

If, then, by means of an ink formed of chloride or bromide 
of ammonium, a design is drawn on paper impregnated with 
nitrate of silver, and the paper submitted to the action of 
hydrogen, it blctckens all over, except where the ink has 
formed an irreducible salt. 

Designs made by the agency of the chloride solution allow 
the gas to pass wherever the chloride is present. If, then, 
such desigiJls are laid on paper impregnated with a nitrate of 
silver solution, and hydrogen is directed from a jet on the first 
print, a copy is produced on the second sheet. 

For the hydrogen, nitrogen, or carbonic acid, gas that has 
passed through a tube filled with fragments of phosphorus 
may be substituted. Gas so produced will also blacken salts 
of mercury and copper, 

226. Painting on Tin-foil. — Painting on tin-foil has reached 
so high a degree of perfection as to constitute a new and 
beautiful decorative art. The tin-foil is stretched on a moist- 
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ened plate of thick glass and carefully smoothed. The de- 
sign is painted in oils on the tin, and when perfectly dry it is 
Tarnished* The foil is then removed from the glass and 
transported on wooden rollers to the surface or object to 
which it is to be attached. This is covered with a non-hy- 
grometric gum, and the decoration applied. The flexibility 
of the tin-foil enables the artist to attach it in the most per- 
fect manner, even to surfaces that are very irregular. 

227. Imperishable Deiigxub — ^The salts of platinum and 
iridium furnish' an indelible ink for writing or designing on 
paper, wood, or other similar sur£su;es when used as follows : 
The writing or design having been executed by a pen, is sub- 
mitted to the action of vapor of mercury, which throws the 
metal into a state in which it resists all chemical agents except 
a few, which would also destroy the organic sur&ce on which 
the writing or design is executed. — (A. Merget.) 

228. Restoration of Works' of ArL — ^The restoration of an- 
cient works of art, by chemical or other means, is a fatal habit, 
which henceforth should be entirely renounced. Formerly it 
was thought correct not only to repair antiques, but to turn 
them out as ^^ good as new." Portions which were wanting 
were supplied from the fragments of other statues. A large 
number of statues have at present antique heads which do not 
belong to them, often those of a totally different epoch, and 
which in other respects in no way harmonize with the fig- 
ure. In the Louvre itself we may see more than one Greek 
statue surmounted by the head of a Koman personage ; more 
than one statue of a certain god or goddess surmounted by 
the head of a god or goddess altogether different. — (M. Ea- 

VISSON.) 
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229. Extracting Silver from Leadr— The Parkes silver-ex* 
tracting process will pay when others will not. It is con- 
ducted as follows: The lead is quickly melted in iron pots that 
will hold from 10 to 12 tons of the metal. Zinc is then 
thrown in, in three successive doses, and the whole mass thor- 
oughly mixed with perforated iron ladles for twenty or thirty 
minutes. The fire is then removed or dampened, and as the 
metal slowly cools, the zinc rises to the surface, carrying the 
silver with it. The spongy crust that forms on the surface is 
removed and the metal again heated, more zinc added, and a 
second crust removed. 

The sponge or crust contains the zinc, silver, lead, and ox- 
ides of other metals. From it the silver is separated by the 
following refining operation : It is first heated in an iron ves- 
sel, when the greater part of the lead liquefies and sepa- 
rates from the ma^. The residue is then treated according to 
one of four methods : First, by hydrochloric acid, commenc- 
ing with a low temperature and closing with a strong heat. 
Second, by volatilizing the zinc in a blast-furnace with coke, 
sand, and puddling slag. Third, by driving steam at a high 
temperature through the melted sponge. Fourth, by distilling 
off the zinc at a white heat in the presence of coke in silesian 
retorts lined with some carbonaceous substance. 

In all these methods the silver remains in combination 
with lead, from which it is readily separated by well-known 
processes. 

230. Ancient Manufacture of Iron. — A spindle-shaped iron 

4* 
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pillar has been found near Delhi sixty feet long and sixteen 
inches in diameter. At about the middle there is a Sanscrit 
inscription, from which it is estimated that it must have been 
erected about the third century of our era. 

231. Paddling with Petroleum. — Petroleum has been suc- 
cessfully applied in St. Louis to the refining of crude cast 
iron and its conversion into bar and malleable iron. Com- 
mon iron-mountain pig iron is said to have been converted 
into the best boiler iron by a single application of the liquid 
fuel in the puddling furnace. 

232. Puddling by Machinery. — ^Through the agency of the 
Iron and Steel Institute of Great Britain, important improve- 
ments in puddling through the use of machinery are to be 
introduced, and the iron manufacture relieved from the mh- 
certainties of the present system of hand puddling. This 
desirable result is entirely owing to the efforts of the society 
in question, and is an excellent illustration of the great ad« 
vantages to be gained by united action among manufacturers. 

233. Danks' Puddling Furnace. — Danks' puddling furnace 
consists of an elliptical-shaped chamber placed between a fire- 
grate and the chimney. This chamber rests on a system of 
friction-rollers, and is made to revolve on its long axis. The 
charge is placed in the chamber and submitted to the action 
of the flames from the grate, which pass through the chamber 
on their way to the chimney. 

234. Dephosphorizing Iron Ore.— Though a cheap and toler- 
able iron may be made from such ores by a proper admixture 
with other ores and the use of more limestone, it is of the 
utmost importance that the phosphorus should be entirely re- 
moved. Among the processes devised for this purpose is 
that which proposes to convert the basic insoluble phosphate 
of lime in the ore into a soluble superphosphate, by the action 
of a solution of sulphurous acid in water. Another method 
is to employ dilute hydrochloric acid, which acts in a similar 
manner. The last of these devices is that employed in Han- 
over, in which the phosphorus is removed in the operation 



ICETALLUSGY. 83 

of puddUng by adding six pounds of fluoride of calcium (fluor 
spar) to every heat of 500 pounds. 

235. Iron Electrotypes.— Beautiful specimens of iron elec- 
trotypes were recently exhibited at the South Kensington 
Museum, in London. 

236. Coating Oopper with Zinc. — Copper or brass articles 
may be coated with zinc by dipping them into a boiling con- 
centrated solution of sal-ammoniac contaimng finely divided. 

zinc. (M. BoTTGEB.) 

237. Browning Iron. — ^A brown tint may be given to iron 
and steel by the following process : Dissolve in four parts of 
water, two parts of crystallized chloride of iron, two parts of 
chloride of antimony, and one part of gallic acid, and apply 
the solution with a sponge or cloth to the article, and dry it 
in the air. Bepeat this as often as is necessary. Wash with 
water, dry and rub the articles over with boiled linseed-oil. 
The chloride of antimony should be as little acid as possible. 

238. Stolba's Nickel-plating Process.— 1. The articles may 
be made of iron, steel, copper, brass, zinc, or lead. They 
must be carefully cleansed from grease and rust. 

2. The process may be conducted in vessels of porcelain or 
copper, and the articles must be entirely covered by fluid. 

3. Chloride or sulphate of nickel may be used ; it is not 
necessary that it should be chemically pure, but it must be 
free from metals precipitated by zinc. 

4. A concentrated solution of chloride of zinc. 

The method of operation is as follows : A portion of the 
chloride of zinc is poured into the operating vessel, and once 
to twice its volume of water added. The mixture is boiled 
and hydrochloric acid slowly added until the precipitate 
formed by the dilution redissolves. A very little zinc pow- 
der is added, and in a few minutes the vessel is coated wit^ 
zinc where the liquid is in CQjitact with it. Nickel salt is then 
added in sufficient quantity to impart a green tint to the 
liquid. The articles to be plated are then introduced along 
with a few cuttings of zinc, making as many points of con- 
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tact as possible. The mixture is to be boiled for about fif- 
teen minutes, when the coating is complete. 

239. Platinum Bronze for Cooking Veisels*-- M. Helouis 
proposes the introduction of a platinum-bronze for the man- 
ufacture of cooking utensils ; it is said to be entirely inoxi- 
dizable. The proportions are : nickel, 100 ; tin, 10 ; plat- 
inum, 1. 

240. Utilizing Tin Scrap.— ^dolph Ott works up tin scraps 
by placing them in a large perforated copper vessel, and ro- 
tating this in a bath of warm hydrochloric acid for 30 to 50 
minutes. The tin and lead are thus dissolved off, with a 
trace of iron. The contents of the copper drum are then 
washed in water, dipped into alkali, and again washed in 
water, when they are ready for the puddling furnace. 

241. New Deposit of Cadmium. — ^The reported discovery of 
tin in Missouri turns out to be a deposit of cadmium. It is 
now said that tin has been found in the Department of Lo- 
z^re, in France. 

242. Purifying Gold by Chlorine. — Gold containing base 
metals may be purified by directing a current of gaseous chlo- 
rine over the melted metal, covered in the usual manner with 
borax. Chloride of gold does not form at the high temper- 
ature, while the base metals form chlorides. The silver is 
found dissolved in the borax. 

243. New Reducing Agent. — ^A new reducing agent is pre- 
pared by acting on fine zinc dust with an aqueous solution of 
sulphurous acid. 

244^ Phosphorous Bronze. — A bronze for manufacturing 
cannon, and containing phosphorus, has been tested with 
favorable results by a committee of the French Academy. 

245. Welding Copper. — A mixture of 358 parts of phos- 
phate of soda and 124 of boracic acid is recommended as an 
excellent means for securing the perfect welding of copper. 

246. Protecting Iron from Rust. — Professor Calvert states 
that carbonates of potassa and soda protect iron and steel 
from rust. 
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247. Burned Iron. — If a bar of tenacious, fibrous iron is 
heated to a welding beat, and allowed to cool slowly in the 
air without being hammered, it becomes brittle, and the iron 
is supposed to have absorbed oxygen or to be burnt. For 
the determination of the true cause of the change, M. Caron 
instituted the following experiment : 

A bar of fine iron of approved strength and fibrous struct- 
ure was cut into small pieces ; some of these were heated to 
a welding heat in a forge, others were placed in a porcelain 
tube through which a current of hydrogen or nitrogen was 
passed, and heated to about the same temperature. After 
they had cooled slowly, all the pieces without exception 
presented the characteristic properties of burned iron, and on 
being reheated to whiteness, regained very nearly their orig- 
inal condition. 

The change in the metal is therefore the result of molecular 
modifications produced by the heat alone, and is not a conse- 
quence of the action of oxygen, since, as the experiment 
shows, it occurs when that gas is absent. 

The action of cold on the tires and axles of railway car- 
wheels, M. Caron thinks is to be always explained either by 
bad workmanship or inferior iron, the crystalline appearance 
resulting from this cause, and not by the action of continued 
vibration. The reason so large a number break in the cold 
weather, is owing to the freezing of the soil, which, reducing 
the elasticity of the roadway, subjects the axles and tires to 
greater violence. 

248. Value of old Refiuie-heaps of Mines^-The refuse-heaps 
and ancient mines of Laurium, in Greece, are now being 
worked with great success by a Franco-Italian company ; the 
annual yield of lead is about ten thousand tons, which contains 
about 14 ounces of silver to the ton. 

249. Extraction of Precious Metals by Iodine.— The iodine 
process for the extraction of the precious metals from burnt 
pyrites is in successful practical operation near Liverpool. 
The burnt pyrites is ground to a fine powder, and gently ig- 
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nited with common salt. The mass when cool is treated 
with dilute hydrochloric acid ; iodide of potassium is then 
added to the clear liquid. The precipitate when dried con- 
tains about six per cent^ of silver and gold. 
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250. Synthesis of Organic Bodies. — Professor Schi^le has, 
by the action of permanganate of potassa on charcoal, graphite, 
or other form of carbon, produced the b6dy C4O8, to which 
he has given the name of Anthraconic acid, which is identi- 
cal with mellitic acid, which is singular in that it resists the 
strongest mineral acids, dissolving in boiling sulphuric acid, 
from which it may again be separated by boiling. Treated 
with caustic soda it forms benzole, which may in its turn be 
converted into nitro-benzole, and this into anilin. 

251. Formation of Acetylene by the Invisible Blectric Dis- 
charge. — M, Berthelot states that acetylene is produced when- 
ever the vapor of an organic compound is traversed by electric 
sparks. In using the apparatus of Babo for the formation of 
ozone for the purpose of preparing acetylene, he has found 
that the amount of acetylene produced is not as great as that 
obtained by the arrangement of Houzeau, in which the dis- 
charge is visible. This result he thinks is owing to the 
differences of chemical action between the luminous and non- 
luminous discharge. The former gives rise to a high temper- 
ature, and the higher the temperature the greater the propor- 
tion of acetylene formed. 

252. Influence of Oils on Chemical Action.— Marangoni 
and Stefanelli find that a film of an essential oil on the zinc 
plates of a voltaic pile has an effect similar to that of amalga- 
mation, preventing local action to a certain extent. It di- 
minishes the quantity and intensity of the current at the 
commencement of the action, rendering it for a certain time 
more constant, but stopping it entirely after two or three 
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hours. In like maimer the evolution of hydrogen by the 
action of zinc on dilute sulphuric acid is quickly arrested by 
the addition of an essential oil, but is recommenqgd on adding 
alcohol. 

253. Preparation of Blood Orjnitals.— The blood is allowed 
to coagulate, and placed in a cool room for twenty-four hours. 
The serum is then poured off, and a gentle current of cold dis- 
tilled water passed over the finely divided clot placed upon a 
filter, jvitil the filtrate gives scarcely any precipitate with bi- 
chloride of mercury. A current of warm water (30° to 40° 
Cent.) is now poured on the clot, and the filtrate received in 
a large cylinder standing on ice. Of this a small quantity is 
taken, and alcohol added, drop by drop, till a precipitate Mis, 
from which an estimate may be made of the quantity required 
to be added to the whole without producing a precipitate. 
The mixture, still placed in ice, after the lapse of a few hours 
furnishes a rich crop of crystals. The forms of the crystals 
obtained from the blood of different animals do not vary to 
any extent, but are all reducible to the rhombic and hexagonal 
systems. 

254. Test for Pure Glycerine. — Pure glycerine has a neutral 
reaction, and when evaporated in a porcelain dish, leaves a 
slight residue of carbon. It does not turn brown when 
treated slowly with concentrated sulphuric acid. It does not 
become cloudy when treated with pure nitric acid and nitrate 
of silver, and when rubbed between the fingers it does not 
emit a fatty smell. 

255. Preparation of Fibrin from Albumen^— Dr. John Good- 
man states that fibrin may be formed by suspending ropes of 
albumen of the egg in pure cold water. After some little 
time, the change takes place spontaneously. 

256. Galactine— The galactine of Morin, when freshly pre- 
cipitated, is viscous, becoming solid but not brittle when 
dried. It is soluble in water, insoluble in alcohol, and by the 
prolonged action of heat is transformed into gelatine. It re- 
sembles gelatine in being precipitated by tannin, but the pre- 
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cipitate differs from that of gelatine in being soluble in water 
at 140° F., while that with gelatine is insoluble. It has been 
found in ike blood, in the gastric juice, and in the egg, where 
it appears to be connected with the initiation of develop- 
ment. 

257. Abietine.— A new hydrocarbon, called abietine, ob- 
tained from the Sabine pines of the Sierra Nevada, possesses 
a powerful solvent action over nearly all the fixed oils. Its 
vapor is powerfully anaesthetic, and it has been used as an in- 
sectide for moths. 

258. Anhydrous Alcohol.— Anhydrous alcohol may be ob- 
tained by treating alcohol of .792 gravity with an excess of 
burned lime for 48 hours, and then distilling and returning 
the first half of the distillate to the boiler. 



FERMENTATION. 



259. Theories of Fermentatloiu—Gerliardt says every sub- 
stanoe which decomposes, or enters into combination, is in a 
state of movement^ its moleciQes being agitated ; but since 
friction, shock, mechanieal agitation, snffioe to provoke the 
decomposition of many substances (cUoroiis acid, chloride of 
nitrogen, fulminating silver), there is all the more reason 
why a chemical decomposition, in which molecular agitation 
is more complete, should produce similar effects upon certain 
substances. In addition, bodies are known which when alone 
are not decomposed by certain agents, but which are attacked 
when they exist in contact with the bodies incapable of re- 
sisting the influence of these agents. Thus platinum alone 
does not dissolve in nitric acid, but when allied with silver 
it is easily dissolved. Pure copper is not dissolved by sul- 
phuric acid, but it does dissolve in this when it is allied with 
zinc. 

liebig holds that in like manner fermentation is a phe- 
nomenon connected with death, and that all substances, and 
especially those that are albumenoid, as albumen, fibrin, casein, 
or liquids, as blood and milk, have the property, in the pres- 
ence of air, of initiating such movements in the molecules of 
organic bodies as to cause them to take on new forms. 

According to Pasteur, all fermentations are processes con- 
nected with life, and fermentable matter never undergoes 
fermentation without an incessant interchange of molecules 
between it and living cells, which grow or multiply in assimi- 
lating a portion of the fermentable matter itsel£ 

In the souring of wine, M. Pasteur holds that a growth 
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whicli he calls Mycod&mw, aceti forms on the surfjeice of the 
liquid. This little microscopic vegetable, he says, has the 
power of condensing the oxygen of the air, after the fashion 
of platinum-black or of blood-globules, and conveying it to 
the liquid on which it rests. Liebig denies this, saying that 
alcohol diluted with water does not contain the elements for 
the formation of the 3fycoderma acetiy and yet it is converti- 
ble into vinegar. Pasteur replies that the water used to 
dilute the alcohol contains everything necessary for the 
development of the vegetable, and reasserts the truth of his 
theory, adding, that if the vessels in which aceti£cation of 
alcoholic solutions occurs (as in wine and beer making), are 
steamed or filled with boiling water for a sufficient time, vin- 
egar will not again form, at least not until a new crop of 
Mycoderma aceti has been produced. 

260. Another Theory of Fermentation.— Bu Mesnil says 
that as combustion is the oxidation of a body by the oxygen 
of the air, so fermentation is the oxidation of a body by the 
oxygen liberated when water is decomposed. Take a cubic 
metre of grape-juice, for example, and surround it with ice; 
then let a second cubic metre of it ferment ; after fermentation 
the latter will weigh as much less than the first as equals 
all the carbonic acid given ofil If the water is distilled from 
the first cubic metre, its volume will be ten per cent, greater 
than that remaining in the fermented cubic metre where it is 
mixed with alcohol, and this represents the quantity that is 
decomposed. 

261. Oxygen and Fermentation. — M. TAbb^ Laborde, in 
experimenting on this subject, passed two platinum wires 
through the sides of a glass flask. It was filled with a vege- 
table decoction, the neck drawn out in the Bunsen flame, and 
the contents of the flask boiled for a long time. The flame 
being removed, the flask was hermetically sealed by fusing 
the glass (the end was held in the interior of the flame during 
this operation, to cause any air that might enter to pass 
through the flame, and so insure the destruction of the germs 
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it contained). The evidence of perfect closure was obtained 
by the fluid recommencing to boil, by the condensation of 
the vapor in the vacuum. 

A portion of the decoction used being placed in the open 
air, at the close of five or six days it was covered with 
patches of mould. Nothing of the kind appeared in the 
sealed flask, and at the end of a month the contents were 
as clear as at the beginning. A voltaic battery was then 
attached to the platinum wires, and about two cubic centi- 
metres of oxygen evolved in the interior of the flask. Every 
Ave days this was repeated, and no signs of life i^peared at 
the close of a month. The end of the sealed neck was then 
broken, and after ten days patches of mould formed. M. 
Laborde thereupon concludes that oxygen alone cannot develop 
organisms in such a solution of organic matter. The devel- 
opment of growths on the introduction of the air, he explains 
on the hypothesis of the pr^sence of germs of these organisms 
in the air. 

262. Dumas' Resume of the Results of his fizperiments on 
Alcoholic Fermentation. — Four explanations are given of fer- 
mentation : 

1. The physiological, which considers it a consequence of 
the life of the cells developed in the fermenting liquid. 

2. The theory which attributes it to the liquid contained 
in the yeast-cells, 

3. The theory of Berzelius, which regards it as a catalytic 
action. 

4. The theory of Liebig, which regards it as a chemical 
decomposition. 

The results obtained are opposed to the theory of Liebig, in 
that no chemical movement produced in a saccharine liquid 
has as yet converted the sugar into alcohol and carbonic acid. 

Movements produced by fermentation itself cannot traverse 
capillary spaces, membranes, nor even pass from one layer of 
a liquid to another and produce fermentation. 

The opinion of Berzelius is controverted by the fact that 
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in many instances, and tinder the influence of certain salts, 
yeast, sugar, and water may be in contact with each other 
without fermentation ensuing. 

Fermentation such as takes place between sugar, water, and 
yeast, by virtue of an infinite number of centres of action, 
may be equalled and determined like any chemical process. 

Its duration is exactly proportional to the quantity of 
sugar in the liquid. 

It is slower in obscurity or darkness. 

It is slow in a vacuum. 

During fermentation there is not an oxidation ; on the con- 
trary, sulphur is changed into sulphide of hydrogen. 

Keutral gases do not modify the action of the yeast. 

Acids, bases, and salts can exert an accelerating or retard- 
ing action, but the acceleration of the action of yeast is 
rare. 

Dilute acids do not affect it, but in strong dose they stop it. 

Dilute alkalies retard it, and if strong, they stop it. 

Alkaline carbonates only affect it when in strong dose. 

Earthy carbonates and neutral salts of potassa and lime do 
not affect it. 

Though chemical forces and agents cannot originate fermen- 
tation, they can influence it. 

When fermentation is rendered more active by bitartrate 
of potassa, the cells of the yeast are more perfect. They are 
filled with a plastic matter containing brilliant mobile cor- 
puscles, and they produce numerous germs. When it is re- 
duced in activity by the salts of iron and magnesia, for 
example, the cells are imperfect, contracted, and shrivelled. 
When it is stopped, as by cyanide of potassium and strong 
acids or alkalies, the cell walls are thin, the brilliant points 
of their contents are immovable, and germs are not devel- 
oped. There is therefore the closest connection between the 
life of cells and the act of fermentation. 

263. Origin of the Ferment in Qrape Juice. — Pasteur, as 
the result of a series of experiments, holds the opinion that 
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the germs which cause the fermentation of grape juice come; 
from the exterior of the fruit. He states that under the 
microscope he finds organized corpuscles attached to the 
grape skins, and these corpuscles, he thinks, are the germs of 
the ferment in question. He also finds that the alcoholic 
fermentation may be conducted in an atmosphere free from 
oxygen, and consisting entirely of carbonic acid. 

264. Fermentation Stopped. — Silicate of soda has been 
found to stop fermentation entirely, acting in this respect 
even with greater energy than borax. 

Acetate of potassa, cyanide of potassium, and monosul- 
phide of sodium stop both the introversion and fermentation 
of sugar. 

265. Yeast-cells like Monads. —When the yeast which 
works off from new beer in cask during the process of cleans- 
ing* is allowed to settle, the fluid portion removed, and 
water added to the remainder, nearly all the cells of yeast 
rise to the sur&,ce in three days, and under the microscope 
they are seen to move with the agility of the most active 
monads. These bodies resemble in size and shape the yeast- 
cells from which they have been derived, and their surface is 
covered with fine, dark granules, which appear to have re- 
sulted from an alteration of the superficial membrane. — 
{tTowmal of the Chemical Society.) 

266. Bieres de la Revanche Nationale.— M. Pasteur, whose 
researches into the nature and process of fermentation have 
added so much to our knowledge of this subject, has given to 
his labors a practical turn by applying for a patent for an 
improvement in the manufacture of beer. The chief points 
in this improvement are briefly expressed as follows in the 
application in question : 

I desire to take out a patent for five years for a new mode 
of manufacturing beer, which consists essentially in fermen- 
tation sheltered from all contact with air. 

The wort, after being boiled, is turned into vessels of wood 
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or iron, cooled in a current of carbonic acid gas, and then put 
to ferment. 

This process is founded upon new scientific data which I 
have expounded elsewhere, and from which it follows that 
contact with air is most injurious to the manufacture of 
beer. It is applicable to mild and strong brown or pale 
ales. 

I wish the beers made by my process to bear in France 
the name of JBi^ea de la Hevanche Natianale. The advan- 
tages claimed are — 

The disuse of cooling h€bC9, 

No loss by evaporation. 

The abolition of store cellars for future use. 

An increase in the quantity produced, and at the same 
time an increase in the strength of the beer. 

The development of a very agreeable " bouquet." 

No further use for ice-houses, for fermentation at a low 
temperature. 

267. Sulphuioufi Aold in Distilling.— The use of sulphurous 
acid in distilleries is now very common, since it increases 
the percentage of alcohol obtained. Its employment is 
founded on the fact that the capsules enclosing the starch 
granules are usually only partially disintegrated, and conse- 
quently a considerable loss of starch occurs. To remedy 
this, the operation of mashing wa^ continued for a longer 
time, but in consequence of the prolonged exposure it fre- 
quently became sour and unfit for use. The introduction of 
sulphurous acid, by preventing this acidity, permits the more 
complete conversion of the starch into sugar^ and thereby in- 
creases the yield of aloohoL 
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268. Zaobos Islands Gkiano. — A scientific commission in the 
interest of the Peruvian Government reports that the Lobos 
Islands guano is equal, if not superior, to that from the Chin- 
cha Islands. 

269. Ammonia in Rain. — M. Chabris estimates that the rain 
annually carries to the earth a quantity of nitrate of ammo- 
nia equivalent to three pounds per acre. 

270. Utilizing Sewage.— Various attempts have been made 
to extract from sewage the organic matter it contains. Among 
these, that which is known as the method by phosphates ap- 
pears to have been successfully applied at Tottenham and 
Leicester in England. The phosphate' in question is pre- 
pared by the action of dilute hydrochloric or sulphuric acid 
on a pulverized phosphate of alumina, found in the West 
Indies. The soluble phosphate thus formed is a powerful an- 
tiseptic and disinfectant, and on being properly diluted and 
added to the sewage water in reservoirs, where it can be per- 
fectly tranquil, slowly precipitates all the solid organic mat- 
ter held in suspension. At the same time it completely de* 
qdorizes the water, purifying it to such an extent that, accord- 
ing to Professor Letheby, fishes can live in it, and it will 
stand through the hot summer weather without putrefying or 
emitting a disagreeable odor. 

271. Upward Filtration of Sewage.— The question of the 
utilization of sewage continues to command attention in Eng- 
land, and the processes of upward filtration and precipitation 
are undergoing a very thorough investigation. 

272. The Earth of Tantah.— Tantah is a village on the delta 
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of the Nile, where for ages the inhabitants have constructed 
their dwellings out of the mud or ooze brought down by the 
river. As these mud huts have succumbed to the attacks of 
time, new habitations have been constructed on the debris of 
those that have fallen, until at last each hut is mounted on 
the apex of a small mound formed out of many generations of 
huts. The occupants of these primitive edifices have from 
^ time immemorial been the family of the builder, together with 

the cows, asses, and other animals that ministered to his 
wants. Living together thus in the closest communion, and 
differing but little in relative position in the scale of animal- 
ity, all the occupants have discharged their excreta on the 
floor of the habitation, until the earth composing it has be- 
come exceedingly rich in organic matter, and highly valued 
as a fertilizer. 

This fertilizing earth has been recently analyzed by Au- 
guste Houzeau, who finds that, though that at the surface con- 
tains almost precisely the same amount of nitrogen aSl that 
taken at a depth of many feet, they differ essentially in that 
the nitrogen is all in the form of nitrate of ammonia in the 
latter, while in tha former it is in the condition of uric acid, 
urea, and similar organic substances. The organic matters 
have therefore, in the slow lapse of time, been converted into 
nitric acid and ammonia by the agency of the air acting 
through a suitable medium, and though we may despise the 
lowly Egyptian and abhor the manner in which he lives, we 
must nevertheless give him credit for utilitarianism, since he 
has discovered the greater fertilizing power of the older de- 
posits, and will never employ the new if he can obtain the 
old earth of Tantah. 
5 
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273. Action of Salts on the OryBtallization of Sugar. — The 
crystallization of sugar is favored by sulphate and nitrate of 
soda ; by sulphate, nitrate and hydrochlorate of magnesia ; by- 
nitrate and hydrochlorate of lime, and a few other salts. 
Many salts appear to be void of action, while a third group 
exercises an unfavorable influence and promotes the formation 
of treacle or uncrystallizable sugar. Of these the most prom- 
inent are carbonate, acetate, butyrate, and citrate of potash. — 
(M. Marschall.) 

274. Sugar from Birch and Maple.— As the result of ex- 
periments on birch and maple trees, J. Schroeder finds that 
bleeding can be obtained before the appearance of the leaves, 
first from the root, then slowly from higher and higher parts 
of the tree. While the birch sap contains from less than half 
of one to nearly two per cent, of fruit sugar, maple sap con- 
tains from one to nearly four per cent. The percentage of 
sugar also increases slightly from the roots upwards, but after 
a moderate elevation is reached the percentage decreases rap- 
idly. In the birch the leaf-buds do not unfold until the end 
of the bleeding period, while in the maple they never open 
until bleeding ceases. The condition of the buds therefore 
indicates the richness of the sap in sugar. 

. 275. Sugar and Alcohol from Shavings By boiling wood 

shavings under pressure with sulphuric acid and water the 
cellulose of the wood is converted into sugar. This has been 
fermented and caused to yield a very pure brandy, free from 
all flavor or smell of turpentine. The proportions employed 
were 12 of shavings, 1 of sulphuric acid, and 40 of water. 
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The boiling continued for about twelve hours. — (0. G. Zet- 

TEBLUND.) 

In Kussia alcohol and brandy are now made from mosses 
and lichens. 

276. Action of Light on Sugar. — M. Baoult finds that cane 
sugar in concentrated solution, exposed in-sealed tubes to light, 
is converted into grape sugar or glucose. 

277. Adulteration of Sugar. — Cane sugar has been caused 
to form a compound with common salt. The substance so 
arising is now used as an adulteration of sugar. 

278. Conversion of Solution of Starch into Sugar. — Greiss- 
mayor finds that the solution obtained by treating starch with 
hot water, passes through certain changes until it is finally 
converted into glucose, and other substances. Even at the first 
formation of the solution the change begins, and after a few 
days it is well marked. He also shows that the addition of 
an excess of tannic acid to an iodine solution soon decolorizes 
it, and an iodized starch solution is bleached by the same 
agent ; the iodine in both cases being converted into hydri- 
odic acid. 
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279. Petroleum Oils.— In a recent report on these oils, 
Professor Chandler gives the following as the cheapest pro- 
cess for making an oil that will not flash, that is, emit an in- 
flammable vapor, below 100° F. : 

(1.) Run off the naphtha down to 58® B., instead of 65*^ to 
62°, the usual point. ' 

(2.) Then expose the oil in shallow tanks to the sun or 
diffused daylight for one or two days. 

The increased expense of this plan of refining would not 
reach more than three or four cents per gallon. This addi- 
tion would be cheerfully paid by the consumer, to insure 
himself and his wife and children from a horrible death. 

But, the refiner says, I cannot get the advanced price, be- 
cause the consumer does not know my oil is safer than the 
cheaper article. This is true, and our only hope is in strict 
laws, rigidly enforced, which will make it a crime to sell an 
unsafe oil. 

280. Artificial Petroleum.— M. Berthelot has found that 
any organic compound can be transformed into a saturated 
hydrocarbon, having in general the same number of atoms 
of carbon as the original substance, by heating it for a suffi- 
cient length of time to a temperature of 275° C, with a large 
excess of an aqueous solution of hydriodic acid of the speci- 
fic gravity of 2.0. The quantity of acid required varies from 

^:20 to.ipp tnnes the weight of the body experimented on. By 

V this {&06ess,. charcoal and coal are converted into a mixture 

of various hydrocarbonB, identical with those found in pe- 
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troleum. That is, the coal has been converted into petro- 
leum. 

281. Ine:iq>lo8ive Petroleum. — A patent has been taken 
out in France for rendering petroleum inexplosive by adding 
a certain proportion of amyl-alcohoL 

282. Sictraction of Fats by Petroleum. — A kind of petro- 
leum oil, known as Canada oil, is reconunended as a substitute 
for bisulphide of carbon in the extraction of fats of all kinds. 
It is said to give a better yield and of improved quality. 
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283. Pulverized Ood Zilver OIL — Pulverized Cod Liver Oil 
is prepared by Tnixing the oil with white gelatine dissolved in 
water and syrup, to which enough powdered sugar is added 
to make a stiff paste, which is then granulated and preserved 
in closely stoppered bottles. 

284. OompoBition of Railway Dust. — An experimenter 
finds that 50 per cent, of railway dust is finely divided iron 
removable by a magnet. The remainder is chiefly fragments 
of cinders. 

285. Lead in Oroton Water. — In a recent lecture before the 
American Institute, Professor Chandler remarked : " When 
the Croton water was first introduced into New York, it con- 
tained lime derived from the mortar of the recently con- 
structed aqueduct. This prevented to a considerable extent 
the action of the water on the lead pipes, and it was stated at 
that time that no lead was taken up by the Croton water. 
But as the lime of the mortar became carbonated, the water 
ceased to dissolve it, and began to act on the lead pipes." 

The amount of lead in Croton water is shown by the follow- 
ing analysis by Professor Chandler : 

A gallon of Croton water which had remained six hours 
in the lead pipes of his residence yielded 0.11 grain of metal- 
lic lead. 

Water drawn in the School of Mines Laboratory in the 
middle of the day, when the water was in constant motion, 
yielded traces of lead. The water had passed through 100 to 
150 feet of lead pipe. 

286. Oomposition Water Tubesr— Water delivered through 
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a composition pipe in Sacramento, California, having poisoned 
several persons, it was analyzed and found to contain arsenic 
and lead. 

287. Puzliying the Water of Streams.— The impurity of 
the water of many of the streams in Great Britain is to be 
accredited not only to the presence of refuse from factories, 
but also to the sewage from towns, and to the diuinage of 
heavily manured agricultural districts. The commissioners 
appointed to inquire into the matter, report that the applica- 
tion of the town sewage to the irrigation of lands would not 
only greatly improve the condition of the river waters, but 
would also give a handsome profit in the improvement of the 
crops. 

288. Aerating Distilled Water. — In aerating distilled water 
for the purposes of the table on ships, the nearer the tem- 
peratures of the gas and liquid approach each other, the more 
readily do they combine. — (G. W. Baird, U. S. N.) 

289. Purifying Water.— Professor Wauklyn states that fil- 
tration of water through beds or layers of porous material, 
suffices to destroy the albumenoid dissolved in the water, 
converting it into ammonia. 

290. Arsenical Dye. — Arsenic enters into the dye used both 
in green and red carpets. — (Hallwachs.) 

291. Lead in Hair Dye. — ^The following amounts of lead in 
grains, per ounce of fluid, has been found by Prof. Chandler 
in different preparations for the hair : 

Clark's Distilled Restorative for the Hair 0.11 

Chevalier's Life for the Hair 1.02 

Circassian Hair Rejuvenator 2.71 

Ayer's Hair Vigor 2.89 

Professor Wood's Hair Restorative 3.08 

O'Brien's Hair Restorer, America 3.28 

Gray's Celebrated Hair Restorative 3.29 

Phalon's Vitalia 4.69 

King's Vegetable Ambrosia 5.00 

Mrs. S. A. Allen's World's Hair Restorer 6.67 
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L. Knittel's Indian Hair Tonique 6.29 

Hall's Vegetable Sicilian Hair Renewer 7.13 

Dr. Tebbet's Physiological Hair Begenerator 7.44 

Martha "Washington's Hair B-estorative 9.80 

Singer's Hair Eestorative 16.39 
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292. DUinfeotant for Bmall-^pox.— In a recent report of the 
New York Board of Health, carbolic acid is especially rec- 
ommended for the disinfection of clothing and bedding, and 
snlphiurous acid, prepared by burning sulphur, for the dis- 
infection of rooms. In the words of the report, they seem to 
have the property of utterly destroying the germs of small 
pox, while chlorine, so much relied upon as a disinfectant 
heretofore, does not prove to have the same power. 

293. Dry Earth. — ^Dry earth is the most satisfactory of all 
ordinary disinfectants. 

294. A New Dlsinfeotant. — A new powerful disinfectant, 
formed by passing sulphurous acid into alcohol, is said to be 
admirably adapted for the destruction of insects. 

295. Disinfectant for Sick Rooms. — A new disinfectant and 
antiseptic, made by boiling phosphate of lime with aqueous 
solution of sulphurous acid under pressure, has been discov- 
ered by Dr. Gerland. 

The substance in question is said to be admirably adapted 
for use in sick rooms. 

296. Hydrocerasine.— A patent was recently granted in 
France, for the preparation of a substance called Hydrocerar 
sine, to be used for the purpose of destroying the odor of the 
perspiration. It consists essentially of tannin and phenol. 

297. Complete Disinfection of Rooms. — The disinfection of 
a room is not complete unless the walls have also been 
thoroughly cleansed. If they are papered, the paper must be 
removed and the surface beneath carefully scraped and 
washed. If the walls are painted, they should be washed 

6* 
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with caustic soda. The ceiling should also be subjected to a 
similar treatment. 

298. Iodine. — A small piece of dry iodine placed in a room 
(out of the reach of children, as it is poisonous), is said to 
act very satisfactorily as a disinfectant. 

299. Hydrate of Ohloral Antiseptic.— Hydrate of chloral 
may be used as an antiseptic. 

300. Deodorizing Oarbolio Acid.^Carbolic acid may be 
deodorized by dissolving one pound of the best crystallized 
in two gallons of distilled water; about two ounces of the 
acid should remain undissolved; this retains the impurities. 
The solution is then syphoned off, filtered and treated in a tall 
cylindrical vessel, with pure powdered common salt. The 
mixture, after standing for a time, separates into two layers ; 
the upper oily layer, containing the carbolic acid, is decanted 
for use. It possesses a faint odor of geranium leaves. 

301. Deodorizing Meats. — Tainted meat may be deprived 
of its disagreeable odor by frying. — (M. Dubkunfaut.) 
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302. Adulteration of Gas. — The adulteration of gas in Lon- 
don, since the amalgamation of the gas companies, has pro- 
ceeded at such a rate that The JSuilder thinks the material 
furnished is common air illuminated by a little carburetted 
hydrogen, on the same principle that the milk of that metrop- 
olis consists of water colored by a little of the product of 
the cow. The supply of brimstone furnished gratis by the 
company is also said to be large. 

303. Adulteration of Soap. — Adulteration of soap by starch 
is shown by dissolving the soap in alcohol, which leaves the 
starch behind. 

304. Adulteration of Aniline Colon. — Aniline colors are 
not infrequently adulterated with sugar. The deception may 
be easily detected by the action of ether or absolute alcohol, 
either of which dissolves the color and leaves the adultera- 
tion almost untouched. 

305. Inferior Goal. — The loss suffered by coal from ex- 
posure to the weather, has been recently investigated by Dr. 
Varrentrap. A slow combustion takes place with a loss of 
the volatile constituents, which varies with the character of 
the coal. Anthracite changes the least, cannel coal next, and 
bituminous coal the most. In one specimen the loss was 45 
per cent, of gas-yielding quality, and 47 per cent, of heating 
power. Kept under cover, the same coal lost in the same 
time, only 24 per cent, of the fii^st, and 12 per cent, of the 
second quality. 
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306. Drying Oases.— M. Dumas thus sums the relative 
values of the substances employed in drying gases : 

Chloride of cajcium is an insufficient and imperfect dessi- 
cant. 

Melted potash and lime is a porous dessicant of great 
power. 

Pumice soaked with concentrated sulphuric acid always 
gives satisfactory results. 

Anhydrous phosphoric acid is the most perfect dessicant 
known. 

307. Hygraffinity.— This term is employed by Hugo Tamm, 
to indicate a curious property possessed by the gallate of 
antimony of absorbing and chemically uniting with the moist- 
ure of the air, though it is not itself soluble in water. 

308. ImproTements in Qas Analysis. — E. Ludwig proposes 
to prepare the absorption balls used in gas analysis, of phos- 
phate of lead, binoxide of manganese, and binoxide of lead 
with the addition of a little glycerine. 

Gerardin and Schutzenberger recommend the use of hydro- 
sulphate of soda as an absorbent of free oxygen in gafi 
analysis. 

309. Test for Blood Stains. — Some of the fluid obtained by 
the usual means of washing the spot with distilled water is 
put in a watch crystal ; add a little of the solution of com- 
mon salt, and let it dry under the bellglass of an air-pump, 
near a glass containing sulphuric acid. Ifow wash iOie 
deposit on the crystal with acid acetic, glac; evaporate to 
dryness at a temperature of 100° C. on the water-bath ; then 
add a few drops of water,, and watch the crystallization 
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under the microscope. Any one who has once seen and 
watched the crystallization can never be mistaken. 

310. Spectra of Oruorin and Oarmine*— Dr. A. H. Gallatin 
finds that the comparative spectra of cruorin and of a solu- 
tion of carmine in ammonia, have their respective absorptive 
bands colored and shaded so differently that the one can 
readily be distinguished from the other. A very able article 
on the application of the spectroscope to the examination of 
blood, by the same author, may be found in the Transactions 
of the New York Academy of Medicine. 

311. Blood Spectra. — Blood spectra or absorption bands 
are produced or simulated by solution of cochineal and also 
of carmine. The former may be easily distinguished by the 
reaction with boric acid which has no effect on the blood, 
but completely changes the cochineal spectrum, and the latter 
by a solution of a ferrous salt which removes the absorption 
bands of blood, but has no action either on cochineal or car- 
mine. In my opinion there is no more probability of an ex- 
perienced observer mistaking these substances for blood, 
because the ammoniacal solutions give nearly the same spec- 
trum, than of a chemist confounding aluminum bronze with 
gold because they are nearly of the same color. — (H. C. Sorby.) 

312. Separation of Precipitates from Filtrates. — M. G. 
Ville describes in the Comptes Hendtts an apparatus for 
the separation of liquids from precipitates. It consists of a 
small funnel, the stem of which is attached to an exhausted 
flask. In the mouth of the funnel a plate of platinum, 
through which numerous holes have been made, is placed ; 
this is covered with one or more discs of filtering paper, and 
the funnel placed base or mouth down in the vessel contain- 
ing the fluid and precipitate. Communication being then 
opened between the funnel and the exhausted flask, the fluid 
is drawn over. The operation is in reality a filtration by 
exhaustion, in which the funnel is placed upside down in the 
mixture, and the liquid drawn through the stem into the 
exhausted flask. 
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313. Sulphide of Hydrogen in Blowpipe Analysis. — The 

characteristic sulphide precipitates of the metals are ob- 
tained in blowpipe analysis by the following process, commu- 
nicated to the Chemical Society of Berlin, by Mr. J. Lan- 
dauer. The metallic compound is mixed with powdered hy- 
posulphite of soda, and brought with a borax bead into tho 
reducing flame; on cooling, the bead presents the sulphide 
coloration of the metal present. Volatile compounds are to 
be treated in tubes 

314. Bromine in Analysis. — ^Waage agi-ees with Kammerer, 
in recommending bromine (in aqueous or hydrochloric acid 
solution) as a substitute for chlorine in analysis. Such bro- 
mine water has been employed with most satisfetctory results 
for the oxidation of sulphur and metallic sulphides. 

315. Bubbles of Air in Fluids. — The separation of gas dis- 
solved in a liquid by the introduction of various substances, 
is explained by the hypothesis of the action of minute parti- 
cles of dust or dirt on the substances, which serve as nuclei, 
or points of escape for the gas. Mr. Charles Tomlinson 
thinks that the separation is owing to the presence of a fllm 
of oil or grease to which a gas or vapor will adhere, while 
water will not. Such a surface consequently attracts the gas, 
and the moment it is set free, it has a tendency to escape. 
In support of this hypothesis, Mr. Tomlinson shows that if a 
chemically clean glass rod is immersed in a saturated solu- 
tion of a gas, not a bubble escapes, because both gas and fluid 
are equally attracted, whereas, if it is soiled to the slightest 
extent, the gas at once escapes freely. In the same manner 
a flint pebble that has been handled is covered with bubbles 
the moment it is placed in a solution of a gas, while, if it is 
broken, and a clean surfiEice thus obtained, no gas appears on 
the clean or fi'actured surface when it is immersed. The 
permanent nuclei, such as charcoal, Mr. Tomlinson thinks, 
act on Saussure's principle of the absorption of gases and 
vapors. 

316. Hydrogen Flame Tests..— Mr. W. F. Barrett, by a very 
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interesting series of experiments, arrives at the following con- 
clusions regarding such flames : 

1. The combustion of hydrogen exhibits some physical 
peculiarities, and produces phosphorescence in many sub- 
stances with which it comes in contact. 

2. The blueness so often seen in a hydrogen flame is due 
to the presence of sulphur, derived either from the vulcanized 
rubber tubing, or from atmospheric dust, or from the decom- 
position of the sulphuric acid spray from the generator. 

3. A flame of hydrogen forms an exceedingly delicate re- 
agent for the detection of sulphur or phosphorus, and possibly 
also of tin. 

4. Many sulphates, and also carbonic acid, are apparently 
decomposed by a hydrogen flame. 

The third result Mr. Barrett supposes may be of some prac- 
tical use in the detection of sulphur and phosphorus in the iron 
manufacture, and the fourth he thinks may be practically ap- 
plied as a test of the air in theatres and other crowded build- 
ings. 

317. Quantitative Determination of Arsenic. — Prof. J. C. 
Draper describes in the Americcm Chemist a new process for 
the quantitative determination of arsenic in cases of poisoning 
by this drug. Its peculiarity consists in the precipitation of 
the metal from the arsenide of hydrogen by red-hot platinum. 

318. Magnesium in Marsh's Testr— Magnesium may be sub- 
stituted for zinc in Marsh's test, by using a (u) tube for the 
decomposition apparatus. The bend of the tube is flUed with 
pure mercury through which the magnesium strip or wire is 
passed into the acid solution. The mercury acting like a 
valve enables the operator to keep the rate of evolution of the 
gas completely under control. — (Prof. J. C. Draper, in the 
Scientific American,) 

319. Action of Dextrine on the Iodine Starch Test.—: 
O. Knab flnds that dextrine annulls the well-known reaction of 
iodine and starch ; it will even decolorize a mixture in which 
the blue reaction has already been obtained. 
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320. Oare in FUtration.— In the filtration of certain sub- 
stances, as the dilute aqueous solution of the cheesy chloride 
of silver, and also of albumenoid bodies, the beak of the funnel 
must touch the side of the vessel that receives the filtrate, in 
order that the liquid may reach the bottom of the vessel 
without being subjected to a shock. The influence of the 
agitation produced by permitting the drops to fall from the 
beak of the funnel into the liquid is often sufficient to change 
the substance in solution from the soluble to the insoluble 
state. 

321. Precipitation of Uric Acid. — Salkowski has shown 
that hydrochloric acid does not precipitate the whole of the 
uric acid from urine ; he therefore proposes to precipitate the 
rest of the uric acid by silver nitrate. 

322. Solubility of Ohloxide *of Silver.— M. J. S. Stas shows 
that the chloride of silver is not always insoluble, as is gen- 
erally supposed, but that its solubility varies with its physi- 
cal condition, and also with the temperature. The chloride 
of silver, he says, exists in various forms, viz., (a) gelatinous ; 
(b) flocculent or cheesy ; (c) pulverulent ; and (d) granular, 
scaly, crystalline, or melted. In the granular, scaly, or crystal- 
line state, at the ordinary temperature, it is almost insoluble, 
though in boiling water it dissolves to a slight extent ; of the 
other forms, a, 6, c, the cheesy form is the most soluble, though 
the degree of solubility diminishes with the contraction of 
the masses. 

323. Test for AlcohoL — ^M. Berthelot recommends chloride 
of benzoyl as a test for traces of alcohol in water; benzoic 
ether being formed. 

324. Sacchazimetry. — A new system of saccharimetry may 
be founded on the contraction a solution of cane-sugar under- 
goes at the moment of inversion. — (M. G. Chancel.) 

325. Decomposition of Iron. — Meineke proposes the substi- 
tution of ferric chloride for cupric chloride in Gintl's method 
for the decomposition of iron. 
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326. Diamonds In South America.— In his description of 
the region in which these diamonds are found, Dr. Shaw 
states that the diamonds originally belonged to some meta- 
morphic rock, probably a tAloose slate, which occupied the 
heights during the upheaval of the trap which has given to 
the country its physical features. This upheaval was followed 
by a period of lakes, the traces of which still exist, and it Ls 
in the soil of these dried-up lakes that the diamonds are 
found. 

Professor T. H. Jones, on the contrary, thinks that the 
diamonds are supplied both from metamorphic and igneous 
rocks, and that the gravel in which they are found has been 
conveyed by glacial action from very remote mountains. 

Microscopic diamonds have been found in xanthophillite. 

327. Peat Deposits. — ^The great depth of peat deposits is 
the result of the gradual filling up by vegetable growths of the 
outlet of the pond or marsh in which the peat is produced. 
The growth consequently takes place on the surfiice, and is 
only to be limited by the height from which the supply of 
water is derived. 

328. Origin of BSineral Veins.- J. Arthur Phillips closes a 
paper on the origin of mineral veins with the following sum- 
mary: 

1. Metalliferous lodes are more numerous and productive 
in the vicinity of igneous rocks than elsewhere. 
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2. There is abundant evidence of volcanic eruptions having 
taken place during all periods of geological time. 

3. Solfatara action and thermal springs are often the latest 
evidence of volcanic distiu'bance. 

4. Crystalline quartz, iron pyrites, mercury sulphide, and 
various other minerals, are at the present time being depos- 
ited by sol&tara action in veins possessing many of the 
characteristics of ordinary lodes. 

329. The Ijava of Vesuvius. — ^The condition^of the lava of 
the recent eruption, is thus described by a writer in Natwre: 
At first, the whole surface of the lava-streams seems to exhale 
steam and hydrochloric acid, and the atmosphere is filled with 
a disagreeable odor which makes breathing uncomfortable. 
But very quickly the exhalations are localized around the 
little centres of fire, whose activity continues for many 
months, and the emanations from which are gradually modi- 
fied. Thus, as seen from Naples at the time of the visit, the 
whole of the lava appeared to be smoking, and it was possi- 
ble clearly to distinguish the tracks of the whitish vapors 
which wandered over the surface ; but close at hand there 
was nothing to be seen but the fumaroles, between each of 
which there is plenty of space. The gas and the hot vapors 
which the lava emits are charged with numerous, substances, 
and become the source of mineral deposits, which fill the 
tourist with wonder. One of the most curious phenomena 
observed is the power of the burning lava to retain an enor- 
mous quantity of water and salt, which it does not allow to 
escape until it begins to cool. The formation of salt is shown 
generally over the whole stretch of lava emitted in 1872. 
Soon after the surface cools it is covered with a light crust of 
salt, which forms in similar flowery patterns on the beds of 
cinders that cover the plains, the cinders themselves emitting 
hydrochloric acid everywhere. The first showers of rain 
caused this deposit to disappear rapidly ; and there remained 
on the 12th of May only scanty traces, except on the lower 
surface of the blocks, where the rain had not the power to 
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dissolve it. But the salt continued to be deposited in the 
rents, from which were detached beautiful crystals and grace- 
ful concretions ; it continued also to be formed upon the 
great deposits of cinders on the cone of Vesuvius, and, even 
on May 19, the summit of the mountain, as seen from the 
observatory, appeared from this cause as if sprinkled with 
snow. 

330. ExpanMlon of Rook in QoariTiiig.— Professor Niles, 
of the Massachusetts Institute of Technology, gives the fol- 
lowing instance of this curious phenomenon : A mass split off 
along one side, by wedges in a series of drill-holes, for a 
length of 354 feet (requiring 1,200 wedges), in the direction 
of the strike, or nearly north and south, had a width of 
eleven feet, and a thickness of three. By one end it was still 
attached. Soon after the fracture was made, it was observed 
that the halves of the drill-holes were not opposite, and at 
the free extremity the dislocation amounted to an inch and a 
half; or in other words, the stone was an inch and a half 
longer after the fracture than before. The subsequent ex- 
posure of the stone to the weather for two months produced 
no change. As the free extremity was higher than the other, 
the expansion took place against gravity. 

331. Formation of Flint. — Hawkins Johnson says flint is 
silicified sponge, and has been formed by silicon taking the 
place of the carbon of the sarcode of the sponges of cretace- 
ous seas. 

332. Artificial Production of Minerals.— M. Becquerel 
finds that many of the native crystalline minerals, as arra- 
gonite, malachite, etc., may be produced by the slow action 
(continued from, two to twenty years) of solutions containing 
some of their elements on solids containing the remaining 
elements, thus illustrating the manner in which these bodies 
have been formed in nature. 

333. Dust from Vesuvius. — Large quantities of volcanic 
dust were ejected from Vesuvius during the recent eruption. 
A sample collected at Ischia, about twenty-five miles from 
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the mountain, was composed of quartz and magnetite without 
titanium. 

334. Deposit of Oomndom.— Corundum is now found in 
great abundance in a vein of chlorite in Franklin, Macon 
county, North Carolina. Rubies and sapphires of fine color, 
but not fit for gems, are found in the same vein. 

335. A Non-p3rritic OoaL — ^The Block-coal of Sulliyan and 
Da vies counties, Indiana, is said by Professor Cox to be so~ 
free from sulphur and phosphorus, that it is coming rapidly 
into use for the manufacture of Bessemer steeL 

336. The English Ck)al 8iq>pl7.--At the present rate of 
consumption and annual increase, the British coal commis- 
sioners report that the supply in Great Britain will last about 
three hundred years. 

337. A Miner's Legends— There is a legend in some coal 
regions that a collier who works alone accomplishes more, 
and that though the assistants cannot be seen, the sounds of 
their picks can easily be heard. The sounds in reality come 
from the picks of workmen in adjoining galleries, coal being 
a good conductor of sound. 

338. Ameiioan Asphaltonu — ^Of American asphaltum Pro- 
fessor J. S. Newberry says : " All my observations on as- 
phalts have resulted in the conviction that, without exception, 
they are more or less perfectly solidified residual products of 
the spontaneous evaporation of petroleum. In many instan- 
ces the process of the formation of asphalt may be witnessed 
as it takes place in nature, and in our oil-stills we are con- 
stantly producing varieties of asphalt. These are in some 
instances undistinguishable from the natural ones, and in 
general differ from them only because our rapid artificial dis- 
tillation at a high temperature differs from the similar, but 
far slower, distillation that takes place spontaneously at a 
low temperature." 

339. Petroleonu — ^It is impossible to go back to the time 
when petroleum was first discovered ; its occurrence in abun- 
dance, in the form of springs of oil in many localities, make 
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it evident that it has always been known — certainly more 
than four thousand years. 

The earliest evidence of the use of petroleum is found in 
the ruins of Nineveh and" Babylon. In building both of 
those cities an asphaltic mortar ("slime" of the Old Testa- 
ment) was employed, the asphalt for which was partly 
evaporated petroleum. That used at Babylon was obtained 
from the springs of Is, on the Euphrates, which, at a later 
date, attracted the attention of Alexander, of Trajan, and of 
Julian ; they, even to this day, supply the neighboring vil- 
lages with oil. 

Herodotus, 600 years before Christ, spoke of the oil-wells 
of Zante; and Pliny and Dioscorides described the oil of 
Agrigentum, which was used in lamps under the name of 
Sicilian oil. 

In one of the Ionian Islands there is a spring which has 
yielded petroleum more than two thousand years. 

The wells of Armenia, on the banks of the Zaro, were 
formerly used for lighting the city of Genoa. 

In Persia, near the Caspian Sea at Baku, numerous springs 
of petroleum have been known from the earliest time. 

The springs of Rangoon, on the Irrawaddy, have been 
worked for ages ; before the general introduction of petro- 
leum among civilized nations, the yield of the wells of this 
district is said to have been 400,000 hogsheads of oil per an- 
num. 

The perpetual fires burned at Pagan shrines are supposed 
to have been caused by springs of petroleum, ignited at the 
surfiEice. 

The American Indians collected petroleum, which was 
sold for various purposes, under the name of Seneca oil ; and 
long before the Indians appeared there was a race who dug 
numerous wells in Pennsylvania, and cribbed them with logs 
to the top. — (Pbof. Chandler, in report to Board of 
Health.) 
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340. Natnral Tiinminftfing Qas. — The illuminating power of 
the gas from the "West Bloomfield gas-well is 14^^ candles. 
The diurnal flow is about 800,000 feet, and it is expected that 
the illumination of Bochester will soon be derived entirely 
from this source. 

341. The Tellowstone Oeyser.— The great geyser of the 
Yellowstone Lake region throws up a column of water, eight 
feet in diameter, to a height of over two hundred feet once in 
thirty-two hours. Some small geysers played all the time 
with columns twenty to fifty feet high ; others only at intervals. 
The hottest springs varied in temperature from 188° to 198° F. 
— (Accon/nt of Prof, MayderCs Mx^edition,) 

342. ArtesUm Wells.^ — Grenelle, at Paris, 1,798 feet ; Passy, 
1,923 ; being 4 feet diameter at the surface, and 2 feet 4 inches 
at the bottom ; the discharge is from 3^ to 5 million gallons 
daily. At La Chapelle, St. Denis, one 6^ feet in diameter ; it 
has now reached a depth of 2,034 feet with a diameter of 4 
feet ^ inches, and it is expected to reach the greensand at 
2,300 feet. 
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343. The Potsdam Deposits.— The recent discoveries of fos- 
sils by Mr. J. E. Clayton carry the boundary of the Potsdam 
sandstone formations from the Big Horn Mountains in longi- 
tude 107° to the 116th meridian. 

344. New Pterosauria. — ^In describing the Pterosauria or 
extinct flying reptiles recently found in Western Kansas, Pro- 
fessor Marsh says : The measurements of the wing-bones would 
indicate for the entire wing a length of at least eight and 
a half feet, and, for the full expanse of both wings a distance 
of eighteen or twenty feet. The present species, therefore, 
contains some of the largest '' flying dragons " yet discovered. 
The large laniary teeth clearly indicate the carnivorous and 
predacious habits of the species, and its food was doubtless 
fishes, which it captured probably by plimging into the water, 
like pelicans and other similar birds. 

345. Fossil Birds. — Evidences of the former existence of a 
gigantic bird of prey have been recently discovered in New 
Zealand. 

Prof. O. C. Marsh records the discovery of a large fossil 
bird at least &vg feet high, in the upper cretaceous of Western 
Kansas. It belongs to a comprehensive type. 

346. Fossil Man at Mentone. — Dr. J. Henry Bennet gives 
an account in the JOcmcet of the fossil man found by M. E. 
Riviere in the bone caves at Mentone. I saw it, he says, and 
carefully examined it three days after the first discovery, when 
it was still two-thirds imbedded in the compact soil of the 
cave. M. Riviere was obliged to scrape and separate the soil 
from the skeleton with the utmost care. This labor took him 
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above a week, so anxious was lie to do no injury to the bones. 
The skeleton, that of a man above six feet in height, was in a 
recumbent, semi-curved position, as in sleep or repose. Death 
must have come suddenly during sleep, or quietly during re- 
pose. There had evidently been a rude kind of inhumation, 
for there were some large stones behind and around the head. 
The skeleton is that of a tall man, all but perfect, having no 
resemblance whatever to that of the orang-outang or of any 
monkey. The skull is elongated, very convex superiorly; 
teeth all present in the upper jaw, and all perfect in the lower 
jaw, as far as it was exposed. 

The instruments found in this cavern are in bone, in deer- 
horn, in stone, or in silex- from the chalk formation which 
exists in the neighborhood. Those in bone and horn are ar- 
rows, pointed instruments, needles, and implements apparently 
destined to flatten the threads of sewn skins. Among them 
was one that appears to have been a commander's baton or 
staff. The stone and silex instruments were found by the 
thousand, if fragments and scales are to be counted. Most 
are well preserved, and many entire. The commonest forms 
are scrapers. They are roughly worked, and appear to belong 
to the oldest known stone period. 

347. Degeneracy of Species.— In the examination of the 
bones collected from the cave at Carlisle, Pa., Professor Baird 
found that all the species represented have degenerated in 
size, and this modem degeneracy ranges from ten to twenty- 
five per cent. 

348. A Oorpse of the Stone Pexiod. — ^A human corpse, sup- 
posed to belong to the stone period, was recently found in a 
peat bog in Holstein. 

349. Fossil Aper— The lignites of Monte Bamboli, in Italy, 
have furnished evidence of the existence of another fossil ape, 
forming a link between the gorilla and the baboons. 

350. Fossil Mastodon. — A gigantic mastodon has been dis- 
covered on the farm of Mr. Arden Mitchell, of Otisville, 
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Orange Co., N. Y. Undigested leaves of a curious form, and 
blades of curious grass, were found in the stomach. 

351. Fossil Animals of California. — Among the fossils ob- 
tained in the geological survey of California, Professor Leidy 
mentions the elephant, mastodon, rhinoceros, tapir, camel, 
llama, several species of the horse family, bison, elotherium, 
and many others. 

352. New Fossil Rodent-— Professor Leidy describes a 
fossil jaw discovered near Fort Bridger, in which true rodent- 
like incisoi's are combined with molars like those of pachy- 
derms. 

353. The Sivatherium. — Dr. Murie, in a discussion of the 
characters of the sivatherium, maintains that it is most 
nearly allied to the Saiga antelope, the latter being placed by 
him at the central point of ramification of the hollow-horned 
ruminants, and leading from the ruminants toward the pachy- 
derms through the tapir. 

6 
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354. Common Sense and Geology. — In his inaugural address, 
at the late meeting of the British Scientific Association, Pro- 
fessor Carpenter says : Of all departments of science, geology 
seems to me to be the one that most depends on a specially 

.ti'ained " common-sense," which brings, as it were, into one 
focus the light aflforded by a great variety of studies — physi- 
cal and chemical, geographical and biological — and throws it 
on the pages of that Great Stone Book on which the past 
history of our globe is recorded. No one who has even a 
general acquaintance with the history of this department of 
science, can fail to see that the geology of each epoch has 
been the reflections of the minds by which its study was then 
directed; and that its true progress dates from the time 
when the common-sense method of interpretation came to be 
generally adopted, which consists in seeking the explanation 
of past changes in the forces at present in operation, instead 
of invoking the aid of extraordinary and mysterious agencies, 
as the older geologists were wont to do. 

355. The Examination of Strata. — The question of the 
depth and, character of the strata in the south-east of England 
is to be submitted to the test of actual examination, by boring 
through them. The experiment is proposed by Mr. Willet, 
who states the object to be " To ascertain the nature and 
thickness of the geological strata lying immediately beneath 
the lowest series of the Wealden formation in Kent and Sus- 
sex. Hereby to put an end to the difference of opinion 
among scientific men on the subject, and also to ascertain 
whether carboniferous strata extend across the channel in this 
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direction." It is proposed to continue the boring, if possible, 
to the palaeozoic rocks, and to determine .the temperature of 
each layer through which the bore passes. 

356. Mont Blanc. — ^T. Sterry Hunt, in a review of a work 
by Favre, on Alpine Geology, says : With the facts before us, 
we can with Favre trace the history of Mont Blanc from 
the time when over a partially submerged region of gneiss and 
crystalline schists the carboniferous strata, with their beds of 
coal and their plant-remains, were deposited; many of the 
strata being made up from the partially disintegrated crystalline 
schists, and scarcely distinguishable from them. After some 
disturbance, the secondary formations were laid down un- 
conformably alike over the carboniferous and the older strata, 
followed by the nummulitic beds and their overlying sand- 
stones, the whole, from the base of the trias, having in this 
region an aggregate thickness of about 1,250 metres. Sub- 
sequently to this occurred the great movements which threw 
all these strata into folds, inclosing, as in the Tarentaise, the 
nummulites with Jurassic and carboniferous fossils among the 
folds of the crystalline schists. This was followed by great 
denudation, which removed the secondary rocks from the 
broken anticlinals, leaving, however, in the horizontal Jurassic 
beds which still cap the Aiguilles Kouges, an evidence of the 
former spread of these formations, which once extended over 
what is now the summit of Mont Blanc. It is worthy of 
note, that the highest portions of this latter do not exhibit 
the underlying gneiss, but are capped by crystalline schists, 
which may be supposed to rest upon it, as do the secondary 
strata upon the schists of the Aiguilles Kouges. These ele- 
vated points are evidences of the enormous erosion in this 
region, the results of which have contributed to build up in 
the lower regions of the Alps and in the Jura, the great 
masses of miocene sediment, known as the molasse ; a for- 
mation partly marine and partly lacustrine, which attains in 
some parts a thickness of more than 2,000 metres. This 
period was followed by other movements which have raised 
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the beds of molasse to a vertical altitude, and in some cases 
inverted them, so that thej appear dipping beneath the num- 
mulitic formation. It is worthy of note, that the molasse near 
Geneva includes in its upper part a lacustrine limestone, fol- 
lowed by marls with gypsum, and by lignites. 

357. Temperature of the Barth. — ^The latest results of ob- 
servations on the increase of temperature in the earth at vari- 
ous depths from the surface, give as the average rate of in- 
crease one degi-ee Fahrenheit for every fifty-four feet of depth, 
though there are considerable departures from this figure. 
In the Mont Oenis tunnel it is one degree for ninety-three 
feet. At the Dukenfield colliery, in England, it is one de- 
gree for about eighty feet. At Yakutsk, in Siberia, Midden- 
dorf states that the rate is one degree for about fifty feet, and 
Magnus makes the rate in the same locality one degree for 
twenty-seven feet, while General Helmersen, of the Mining 
School of St. Petersburg, states that it is one degree in fifty- 
two feet. 

Even in the same locality the rise is not always regular. 
In Shergin's shaft in Siberia, for example, the rise was one 
degree in about thirty feet between one hundred and fifty and 
two hundi-ed feet, while it was one degree in ninety-six feet 
between two hundred and fifty and three hundred feet. In 
the Kentishtown well in England the rise was one degree in 
fifty-six feet, between three hundred and nine hundred feet, 
while it was one degree in fifty-four feet, between nine hun- 
dred and eleven hundred feet. 

358. Solidity of the Barth. — After reading the report of 
the Tidal Committee at the meeting of the British Association, 
in 1871, Sir William Thomson said that one chief object 
which the originators of this investigation had in view was 
the determination of long-period tides, and particularly the 
lunar declinational fortnightly tides. The reason for desiring 
the determination of such tides with great accui^acy, was that 
this would give a means of estimating with absolute certainty 
the degree of elastic yielding which the solid earth experi- 
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enced under the tide-generating influences of the sun and 
moon. It was quite certain that the solid earth did yield to 
some degree, as it must do so unless it was infinitely rigid. 
It had long been a favorite assumption of geologists that the 
earth consisted of a thin shell of solid rock twenty to fifty 
miles thick, according to various estimates, inclosing an inte- 
lior filled with melted material, as lava, metals, etc. This 
hypothesis was however absolutely untenable, because, were 
it true, the solid crust would yield with almost as perfect 
freedom (on account of its thinness and great area) as if it 
were perfectly liquid, and both crust and sea moving at equal 
rates, tides could not exist. 
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359. The Oold of the Arctic Regions.— The increasing cold 
of the arctic regions is slowly driving the Esquimaux south- 
wards, and the forests and grain-growing districts of Norway, 
Iceland, and Greeiiland, are steadily diminishing in size. In 
Scotland and the North of England, where certain trees once 
grew luxuriantly, they cannot now be made to grow ; and in 
Russia, the northern regions are losing in population by the 
failure of agricultural operations. Even seas that were navi- 
gable five hundred years ago are now Rocked with ice. In 
the opinion of Mr. Howarth, these changes are all the result 
of a gradual but steady rise of northern lands, and an in- 
crease of their surface at the expense of that of the water. 

360. Elevation of Polar Landa*— Regarding this change of 
level, Mr. Howarth remarks : " Not only is the land around 
the Pole rising, but there is evidence to show that the nearer 
we get to the Pole the more rapid the rise is. This has 
been demonstrated most clearly in the case of Scandinavia, 
by Sir Charles Lyell, who carefully gauged the rise at differ- 
ent latitudes from Scania, where the land is almost station- 
ary, to the northern parts of Norway, where the rise is four 
feet in a century. While in Spitzbergen and the Polar Sea 
of Siberia, if in the memory of seal-fishers and others the 
water has shallowed so fast as to have excluded the right 
whale, we may presume that the rate of emergence continues 
to increase until it reaches its focus at the Pole, as it cer- 
tainly diminishes until it disappears toward the south, be- 
tween the 56th and 58th parallels of latitude. 

361. The Andes Sinking^-The Aualand says that the 
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Andes are gradually sinking, the opinion being based on the 
following measurements of the altitudes of Quito. Meas- 
ured by La Condamine in 1745, it was 9,596 feet above the 
sea; by Humboldt in 1803, 9,570; by Boussingault in 
1831, 9,567; by Orton in 1867, 9,520; and by Reiss and 
Stubel in 1870, 9,350 feet. Quito has therefore sunk 246 
feet in 125 years, and Pichincha 218 feet in the same time* 
Its crater has sunk 425 feet during the last 26 years, and 
Antisana 165 feet in 64 years. 

362. Earthquakes and Auroras. — From the Comptea Ren- 
du8 we quote the following curious suggestions by M. J. 
Silbermann : 

The coincidences of earthquakes and volcanic eruptions, not 
only with the syzygies and equinoxes of the year, but also 
with the hours of appearance of swarms of shooting stars, 
appears to me to be demonstrated by the catalogues of Charles 
and Quetelet. M. Perry has also noticed the coincidence 
of certain earthquakes with the equinoxes and syzygies, a 
fact likewise remarked from remote times by those inhabit- 
ing the vicinity of volcanoes. It remains to explain the 
earthquakes and volcanic eruptions at other times of the 
year. 

Earthquakes occur in our hemisphere principally in winter, 
and generally from midnight to morning, that is, in the first 
part of the day, which is explained by the law of afflux of 
shooting stars. 

Volcanic eruptions, on the other hand, occur generally in 
summer. From these facts it appears to follow that the 
currents of shooting stars in the direction of the rotation of 
the earth generally cause earthquakes, while currents of 
shooting stars in a direction contrary to the rotation of the 
earth cause volcanic eruptions. 

During April, the appearances of shooting stars and auroras 
have been almost continuous day and night. It is well 
known that the shooting stars rendered visible by incandes- 
cence in passing through the air, represent only a small pro- 
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portion of the enormous number of aeroliths that are never 
seen ; and if the stream of aeroliths is composed of meteor- 
ites, or if magnetic iron predominates, it is easy to compre- 
hend the influence by induction of such a gigantic magnetic 
bar on the terrestrial electricity and magnetism. It is prob- 
able that the violent eruption of Vesuvius was owing to the 
great afflux of shooting stars on the night of the 25th and 
26th of April. 

363. Changes in Vesuvius during the recent Bmption.— The 
efiects of the recent eruption on the condition of Vesuvius 
are described as follows by ]tf. de Sassure : 

1. The mountain has been divided by a rent running 
nearly from north to south-south-west. 

2. The lava, rising in the I'ent, has rushed along the two 
sides, on the north to the very foot of the cone, on the south 
half-way down in much less abundance. 

3. The sunmut of the mountain has been lowered and flat- 
tened. 

364. The Month of Earthquakes.— April, 1872, will for 
long be remembered, and will occupy an important position in 
geological history, as the month of eai-thquakes and volca- 
noes. The series of disturbances in question commenced on 
March 26, with an earthquake at Independence, Inyo county, 
California, and lasted for five hours, during which time " the 
earth was never for a moment perfectly quiet ; and every few 
minutes heavy shocks, of a few seconds' duration, were occur- 
ring ; in all, there were more than fifty heavy shocks." Dur- 
ing the disturbance, flashes of light were seen to issue from 
the Black Rock, a volcano of the Sierra Nevada range, about 
fourteen miles distant. 

On April 3d, the terrible earthquake of Antioch laid that 
ancient city in ruins. In this commotion the earth was dis- 
turbed over a considerable extent, the shocks being severely 
felt from Aleppo to Orfa, beyond the Euphrates, and occurring 
at intervals for more than a week. 

On April 14th and 15th, violent shocks of earthquake 
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were felt at Accra, on the Gold Coast of AMca. And these 
were attended by a hurricane which wrecked nearly every 
vessel in the harbor of Zanzibar. 

On April 2 4th, Vesuvius again burst her bonds and became 
more active than at any time since the eruption that over- 
whelmed Herculaneum and PompeiL 

Europe, Asia, Africa, America — four out of the five 
great divisions of the globe — ^showed serious disturbance of 
theif' surface, at almost the same time. It is as if the earth 
herself was remonstrating with those who deny the doctrine 
of our geological fathers and advance the hypothesis that she 
is solid tljrough and through. 

365. Ancient River-beds.— In the report of the geological 
survey of Ohio, Dr. J. S. Newberry says : The valleys of 
the streams of Ohio are all cut far below the present stream- 
beds. The valley of the Beaver is excavated to a depth of 
over 150 feet below the present water-level. The trough 
of the Ohio is still deeper. The Tuscarawas, at Dover, is 
running 175 feet above its ancient bed. The borings made 
for oil along the streams of the region, afford many remark- 
able facts bearing on this subject. 

366. Movements in* the Mouths of the Nilar— The French 
engineer, M. Larousse, estimates that the Damietta mouth of 
the Kile has encroached on the sea at the rate of about ten 
feet per annum for the last ten years. The Rosetta mouth 
has, during the same time, advanced at a much more rapid 
rate. From 1687 to 1800, it was about thirty-two feet per 
annum, and during the sixty years ending with 1860 it was 
nearly 115 feet per annum. ^ 

367. Elevation of the Coast of Sweden. — On the Swedish 
coast, near Morup, there is a block of stone ten feet high and 
fifteen feet long, which, at the beginning of the century, was 
just at the edge of the water, and in 1816 was four feet above 
high-water mark ; it is now 120 feet from the shore. 

368. Cause of the Olacial Period in America.— In an arti- 
cle on the glaciers of North America, Professor Dana ex- 
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presses the opiniou that the Canadian water-shed must have 
been 4,500 feet higher than at present. This transformation 
of Northern Canada into a plateau as high as Mount Wash- 
ington, is a sufficient explanation of the cause of the glacial 
period of North America without resorting to changes in the 
ecliptic. In the subsidence of this plateau, Professor Dana 
thinks the depression may have been even below the present 
level, and this was followed by a return movement. 

369. South Amezican Olaoiers.— Professor Agassiz ^ds 
undoubted evidence of the former existence of great glaciers 
in South America, especially in the region of Patagonia. 

370. Matezial removed by the Thames. — The Thames river 
annually removes 140 tons of carbonate of lime per square 
mile from the chalk districts through which it flows. 
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371. The Yellowstone National Park.--Tlie following de- 
scription is taken, from the Report of the Committee on Pub- 
lic Lands : 

The bill now before Congress has for its object the with- 
drawal from settlement, occupancy, or sale, under the laws of 
the United States, of a tract of land fifty-five by sixty-five miles 
(=rsz 3,675 square miles) about the sources of the Yellowstone 
and Missouri rivers, and dedicates and sets it apart as a great 
National Park or pleasure-ground for the benefit and enjoy- 
ment of the people. The entire area comprised within the 
limits of the reservation contemplated in this bill is not sus- 
ceptible of cultivation with any degree of certainty,' and the 
winters would be too severe for stock-raising. Whenever the 
altitude of the mountain districts exceed 6,000 feet above tide- 
water, their settlement becomes problematical, unless there 
are valuable mines to attract people. The entire area within 
the limits of the proposed reservation is over 6,000 feet in al- 
titude ; and the Yellowstone Lake, which occupies an area 1 5 
by 22 miles, or 330 square miles, is 7,427 feet. The ranges 
of mountains that hem the valleys in on every side rise to the 
height of 10,000 and 12,000 feet, and are covered with snow 
all the year. These mountains are all of volcanic origin, and 
it is not probable that any mines or minerals of any value 
will ever be found there. During the months of June, July, 
and August, the climate is pure and most invigorating, with 
scarcely any rain or storms of any kind ; but the thermome- 
ter frequently sinks as low as 26°. There is frost every 
month in the jpear. This whole region was, in comparatively 
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modem geological times, the scene of the most wonderful vol- 
canic activity of any portion of our country. Theliot springs, 
and the geysers represent the last stages — the vents or escape 
pipes — of these remarkable volcanic manifestations of the in- 
ternal forces. All these springs are adorned with decorations 
more beautiful than human art ever conceived, and which re- 
quired thousands of years for the cunning hand of Nature to 
form. Persons are now waiting for the spring to open to en- 
ter in and take possession of these remarkable curiosities, to 
make merchandise of these beautiful specimens, to fence in 
these rare wonders, so as to charge visitors a fee, as is now 
done at Niagara Falls. 

In a few years this region will be a place of resort for all 
classes of people from all portions of the world. The geysers 
of Iceland, which have been objects of interest for the scien- 
tific men and travellers of the entire world, sink into insig- 
nificance in comparison with the hot springs of the Yellow- 
stone and Fire Hole Basins. As a place of resort for in- 
valids, it will not be excelled by any portion of the world. If 
this bill fails to become a law this session, the vandals who 
are now waiting to enter into this wonder-land will, in a sin- 
gle season, despoil, beyond recovery, these remarkable curi- 
osities, which have required all the cunning skill of Nature 
many thousands of years to prepare. 

372. Open Northern Seas. — The Swedish exploring expedi- 
tion to the Pole proves the truth of the supposition of Dr. 
Petermann, that the sea in those parts is open throughout the 
whole year. 

373. Stanley's Discoveries. — By the liberality of Mr. J. G. 
Bennett, Mr. Stanley was sent in search of Livingstone, and 
also to make any discoveries which would not interfere with 
the main object of the expedition. From the account given 
before the British Association by Mr. Stanley, we quote the 
following ; 

" The connection between the Tanganyika and the Albert 
Nyanza was a subject of interest to all geographers before I 
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went to Central Africa. Livingstone, even, was almost sure 
that the Albert Nyanza was no more than a lower Tangan- 
yika, and indeed he had very good reason for believing so. 
He had perceived a constant flow northward. All the Arabs 
and natives persisted in declaring that the Ilusizi ran out of 
the Lake Tanganyika. The evening before we saw the 
Rusizi, a freedman of Zanzibar was asked which way the 
river ran — out of the lake or into it ? The man swore that 
he had been on the river but the day before, and that it ran 
out of the lake. I thought the news too good to be true. I 
should certainly have preferred that the river ran out of the 
lake into either the Victoria or the Albert. Livingstone and 
I resolved, if it flowed into the Victoria Nyanza, to proceed 
with it to that lake, and then strike south to Unyamyembe ; 
and if it flowed into the Albert Lake, to proceed into the 
Albert and cruise all round it, in the hope of meeting Baker. 
Just after dark we started, and in the morning we arrived at 
Muighewa, and started for the mouth of the river. In 
about fifteen minutes we were entering a little bay about a 
mile wide, and saw before us, to the north, a dense brake of 
papyrus and matete cane. Until we were close to this brake, 
we could not detect the slightest opening for a river such as 
we imagined the E-usizi to be. We followed some canoes 
which were disappearing mysteriously and suspiciously 
through gaps in the dense brake. Pulling boldly up, we 
found ourselves in what afterward proved to be the central 
mouth of the river. All doubt as to what the Rusizi was, 
vanished at once and forever, before that strong, brown flood, 
which tasked our exertions to the utmost as we pulled up. 
I once doubted, as I seized an oar, that we should ever be 
able to ascend ; but after a hard quarter of an hour's pull- 
ing, the river broadened, and a little higher up we saw it 
widen into lagoons on either side." 

374. Livingstone's Discoveries. — Regarding the letters of 
Livingstone to Mr. Bennett, Col. J. A. Grant says : The nar- 
rative of Dr. Livingstone contains some curious incidents 
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wHch are quite novel to me ; for, in our journey from Zan- 
zibar to Eygpt, when travelling on the water-shed of the 
Nile, we never saw any race of cannibals, any signs of goiilla 
— neither did we find that any race of natives ever kept pigs 
in a domesticated state ; they eat one species of wild hog, but 
no race in the valley of the Nile was ever seen to keep pigs 
tame. Oysters must be a misprint. Taking into considera- 
tion these remarkable differences from the country we tra- 
versed, I cannot but think that Dr. Livingstone, having no 
chronometers to fix his longitude, is farther to the west than 
he supposes, and that he is now among races similar, in most 
respects, to those on the west coast of Africa, described by 
M. Du Chaillu. In conclusion, this fresh discovery of lakes 
and rivers by Livingstone has defined a distinct new basin, 
and left clearer than ever the position given by Speke to the 
Nile, in 1863. Besides the two despatches to Mr. Gordon 
Bennett, we have now seen Dr. Livingstone's letters to Lords 
Stanley, Clarendon, and Granville, dated between 1870 and 
1872. It is much to be regretted that they contain so little 
mention of latitude, longitude, and altitude. For his vast 
discoveries of new country cannot be laid down by our map- 
makers with any degree of certainty ; indeed, no two men 
could make similar maps out of all the geography he has 
forwarded. He informs us that his drainage from 12° south 
latitude has been traced by him up to 4° south latitude, and 
that he believes these waters continue to flow north, and from 
the valley of the Nile, by joining the Nile of Speke at 9^ 
north latitude by the Bahr el Gazal. No such thing can 
happen, for we have ample evidence from independent sources 
against the doctor's theory ; besides which, there are curious 
circumstances in his letters forbidding any connection with 
the valley of the Nile. Livingstone tells us that the natives 
keep pigs, and that he had met with the skull of a gorilla. 
This shows a region distinct from the Nile races and the 
Nile animals, for nowhere on our route did we meet with 
pigs domesticated, or goriUa in the forests. Though this is 
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but circumstantial eyidenoe, it appears strong to me, and it 
also appears that he must have been farther west in his longi- 
tude than he supposed. 

Sir H-Rawlinson also expresses the opinion in JSTatv/re, 
that Livingston had no doubt achieved a geographical success, 
in discovering the great interior system of river-beds, but 
from his letters it was evident that almost to the very last 
he had strong misgivings about his being upon the Kile basin. 
Over and over again he said it had occurred to him that he 
might have been on the Congo. What did really become of 
this great river system which he had discovered, it was im- 
possible to say. All that could be said was, that it was a 
completely new discovery, but he trusted that Livingstone 
himself would be the discoverer of where those great central 
rivers run. 

375. Geographical Problein8.-^From the address of Francis 
Galton, the President of the Geographical Section of the 
British Association, we quote the following: Certain gen- 
eral facts are familiar to us; namely, that rain falling upon 
a barren country drains away immediately. It ravages the 
hill-tops, rushes in torrents over the plains, and rapidly finds 
its way to the sea, either by rivers or by subterranean water- 
courses, leaving the land unrefreshed and unproductive On 
the other hand, if a mantle of forest be nursed into existence, 
the effects of each rainfall are far less sudden and transient. 
The water has to soak through much vegetation and humus 
before it is free to run over the surface, and when it does so, 
the rapidity of its course is checked by the stems of vegeta- 
tion* Consequently the rain supplies are held back and 
stored by the action of the forest, and the climate among the 
trees becomes more equable and himiid. We also are famil- 
iar with the large differences between the heat-radiating 
power of the forest and of the desert, also between the 
amount of their evaporation ; hut we ha/oe no accurate hnowl- 
edge of any of these data^ still less do we know about the 
influences of forest and desert on the rate of passage, or upon 
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the horizontality of the water-laden winds from the sea over 
the land; indeed, I am not aware that this subject has ever 
been considered, although it is of the greatest importance. 

376. The Oil Regions. — The oil regions are gradually pass- 
ing into the hands of a few individuals. One dozen persons 
can be named who now own one-fourth of the area of the 
entire Pennsylvania region, and who are constantly acquir- 
ing new land at farm prices. The next few years will not 
only find the country in fewer hands, and consequently better 
controlled, but will disclose some immense fortunes acquired, 
not by dumb luck, but by hard work, forethought, and 
patient accumulation. — (H. E. Wrigley, C. E.) 

377. Draining the Znyder Zee.— The project of draining 
the Zuyder Zee is again discussed. The results obtained in 
the case of Lake Haarlem are so satisfactory, that the new 
project will in all probability be attempted. Its feasibility is 
evident, since it is known that ^ve centuries ago the bed of 
the Zee was occupied by a forest. 

378. The King Explorations. — The report of Clarence 
King's Exploration of the 40th Parallel contains the following 
statement. The most fertile localities lie at the base of the 
Sierras ; but, as a rule, there is an apparent absence every- 
where of a true soil or mould resulting from the decomposi- 
tion of vegetdlble matter. With the economical use by irriga- 
tion of the present supply of water, about one thousand out 
of 34,000 square miles of Northern Nevada, and less of 
Western Utah, might be cultivated. 

Although the soil is so dry that water is rarely to be ob- 
tained at a less depth than 100 to 300 feet, it is of interest 
to note that there is a considerable quantity of low shrub- 
by and perennial vegetation, which must receive its supply of 
moisture either by the upward percolation of the fluid, or by 
the downward passage of the roots. It is possible that these 
plants may in some way be adapted to the wants of a future 
population, and vineyards or orchards successfully established. 

379. Madagascar and New Zealand.— Professor Edwards 
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thinks that Madagascar and New Zealand were formerly con- 
nected by land which is now submerged, the faunas of the two 
countries resembling each other very closely, especially in the 
case of the Aepyomis of Madagascar and the Dinomia of 
New Zealand. 

380. Oerman Arctic I2aq)loratiozi8. — In a letter, Lieutenant 
Julius Payer, of the recent German Arctic Expedition, says : 
While weighty authorities, even up to our time, have declared 
positively against every route by the east of Spitzbergen, and 
while the numerous Russian expeditions, in our century, were 
not once even in a position to sail by the north of Nova Zem- 
bla, and in the past year, the voyage of the Norwegian Jo- 
hannesen, close to the coast of this double island, from the 
Kara Sea into the Barents Sea, was considered an extraordi- 
nary, and in many respects, a questionable event ; our expe- 
rience has proved the existence of an extended open sea to tJie 
north of Nova Zembla. He adds: An economic result of 
this expedition is the discovery of the richness in walrusses 
of the hitherto quite unexplored Nova Zembla Sea. 
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381. Science and Legislation. — ^In the struggle that scienoe 
is making in every civilized land to gain some consideration 
of her demands, too little attention is paid to the service 
that she has rendered to the human race in past ages. The 
laws of every country bear to a greater or less extent the 
impress of the results that have been derived from scientific 
investigations, but how rarely do we find in the records of the 
same nations any indications of their encouragement of such 
investigations. 

The great Hebrew legislator planned his laws on a sound 
scientific basis; he regulated the diet of his people to suit the 
climate of the lands to be occupied; he ordered the burial of 
every species of excrement and refuse ; fixed the lines of pro- 
hibition of marriage ; and founded and created his system with 
such success, that the frequent escape of the Hebrew race 
from the effects of terrible epidemics has by some been as- 
cribed to the sanitary regulations of their religious code. 

In China, likewise, scientific principles constitute the basis 
on which the laws are founded. Nothing is wasted. What- 
ever the earth in her bounty yields, is returned. Not a par- 
ticle of sewage is lost ; and as the result, we find that one- 
third of the human race is supported, and has for centuries 
been supported, within the limits of that monarchy, and yet 
the land has lost nothing of her fertility. 

Egypt, Greece, Rome, in like manner, give evidence of the 
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influence of scientific knowledge, in elevating them to the 
lofty position they each in turn occupied. The very armies 
of the Roman Empire depended on advances in science for 
their efficiency — How to move such a mass; on what to 
feed it, to keep it in health; how to improve its attack 
and defence. All these are scientific problems* of the highest 
order. 

Turning to our own time, the explanation offered on all 
sides of the results of the Franco-German war, is the more 
thorough -^education of the Germans, whereby they were ren- 
dered more efficient, and could act more intelligently toward 
the accomplishment of the desired end. The lesson indicated 
by these facts has now been so clearly perceived by all 
European nations, that enactments are appearing on all sides, 
the object of which is to aid as liberally as possible the 
advance and dissemination of scientific knowledge among the 
masses, for the purpose of increasing both their military 
power and their literary culture. It may not be possible to 
instill ideas of refinement of language and manners into the 
mind of him who is to spend his life in manual labor, but he 
can be taught to lessen his labor, or to obtain more favorable 
results from the same amount of exertion. When this step 
is gained, the other follows of itself. In place, therefore, of 
the antagonism that letters and literature so generally dis- 
play in our colleges toward science, there should exist a most 
cordial understanding between them, for it is through the 
advance of science that art and literature are to hope for 
their own advancement. 

382. Making Experimental Apparatus. — In a lecture de< 
livered before the working-men of Brighton, Professor Car- 
penter directed the attention of his hearers to the necessity 
of cultivating the habit of making the apparatus required for 
-experiments. Reviewing his own experience, he said : As I 
am' addressing a working-men's audience, let me say how 
earnestly I have had at heart, throughout my life, the eleva- 
tion of my working brethren. I am a working Carpenter 
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myself. That is true in two senses ; for my school nickname 
was Archimedes, because I was always fond of turning my 
hand to anything of a mechanical kind ; and this habit has 
been of the greatest value to me in the scientific inquiries to 
which my life has been devoted. I have made all my micro- 
scopic preparations myself. I buy none, except for exhibi- 
tion to my friends. Many of the vendors have said, '^ How 
do you make them ? " I made some of the best of them before 
any one else found out the way to make them ; and that 
handiness has been a very valuable accomplishment to me. 

383. Scientific and Olassical Methods.— In an article on 
Science in JPlai/n English^ Professor Joy remarks regard- 
ing the manner in which classics are taught in our colleges : 
" If the teacher of chemistry, for example, were to ihsist 
upon the student studying 100 pages of Miller, 50 pages of 
Roscoe, two books of Gerhardt, the correspondence of 
Lavoisier, and the life of Berzelius, before presenting himself 
for examination, he would be looked upon as being slightly 
deranged ; and yet this is precisely what is done by our clas- 
sical friends. A chemist can tell in half an hour whether the 
candidate is prepared to go on with a certain class ; and he 
cares not how, when, or where the applicant obtained the knowl- 
edge. Not so our classical friends; they insist upon chapter 
and verse, as if there were a charm in the prescribed number." 

384. Chemistry as a Means of Education. — In an address 
before the Chemical Section of the British Association, the 
chairman. Dr. Gladstone, said: "While the correlation of 
the natural sciences renders it desirable that the votary of 
one should have some general acquaintance with the rest, 
the correlation of all knowledge shows that no education can 
be complete which ignores the study of nature. A mind 
fed only on one particular kind of lore, however excellent 
that kind may be, must fail of proper nourishment. I am 
not going to say a word against philological studies ; I am 
too fond of them myself for that ; and I could wish that the 
modem languages were taught more, and the classic languages 
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were taught better than they are at present. What I do 
contend for, is, that chemistry (or some cognate branch of 
science) should have an honored place in the education of 
every English lady and gentleman. I say purposely ^an 
honored place,' for at present, where chemistry is introduced, 
we too often find the idea latent which was expressed by one 
principal of a ladies' college, who told a friend of mine that 
he was to give the girls a course of pretty experiments, but 
she did not expect him to teach them anything; and we 
know that when boys repeat chemical experiments at home 
it is looked upon as an amusement, a philosophical one, no 
doubt, but rather objectionable, inasmuch as they spoil their 
mothers' towels^ and singe their own eyebrows. 

Of course some knowledge of chemistry is indispensable for 
a large number of manufactures, and for the medical profes- 
sion, while it is extremely valuable to the farmer, the miner, 
and the engineer. It will also be readily granted that infor- 
mation about the air we breathe, the water we drink, the food 
we live upon, the fuel we bum, and the various common ob- 
jects we handle, must be of service to every man. But we 
are met by the advocates of the old system of education with 
the remark that the value of school-teaching does not depend 
so much upon the information given as upon the mental train- 
ing. This we admit ; though it seems to me that if the same 
training can be secured by two studies, the one of which (like 
the making of Latin verses) gives no information at all, and 
the other (like chemical analysis) imparts useful knowledge, 
we should prefer the latter. But I hold that as a means of 
educating the mental faculties, chemistry, y^^A/WZy taught ^ 
has in many respects the advantage over literary studies. 
There is superabundant scope for the exercise of the memory ; 
the powers of observation are developed by it to a wonderful 
degree ; the reasoning powers may be well disciplined on the 
philosophy of chemical change, or the application of the laws 
of Dal ton, Mitscherlich, and Avogadro ; while the imagination 
may be cultivated by the attempt to form a conception of tho 
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ultimate particles of matter, with their affinities and atom- 
icities, as they act and react upon one another under the con- 
trol of the physical forces, 

385. Teaching by liectures. — From a recent address by 
Canon Kingsley, we extract the following excellent advice 
given to students : " Let me warn you that none of you will 
profit by any lectures, unless you study at home the text- 
books recommended by the lecturer. You will be otherwise 
little wiser than a man who should purpose to learn arithme- 
tic by listening to talk about the proportion of numbers, with- 
out doing sums himself. You will not teach yourselves even 
the attitude necessary for your subject — ^the attitude of mind^ 
by which the facts were discovered, by which they must be 
understood, by which they must be turned to use. You will 
not acquire, by mere lecture-hearing, the inductive habit of 
mind which arranges and judges of facts. Still less, therefore, 
will you acquire the deductive habit of mind which makes 
use of facts practically after they have been arranged and 
judged, and the lecturer will be to you but a sort of singer, a 
player upon a fiddle, who makes for you pleasant and inter- 
esting noises for a while, producing mere impressions which 
never sink into the intellect, .but merely touch the emotions, 
to run off them at the first distraction, Hke water off a duck's 
back. Therefore, remember this for yourselves, in this age of 
periodical literature and literature made easy, we are all too 
apt to forget that what we did, you must do, if you wish to 
be as good men as we ; viz., work for yourselves as we did. 
Good lectui-es, like good reviews, are not meant to see for 
you, but to teach you to use your own eyes ; and those you 
must use at home in hard study, personal study, continuous 
study — and study, too, rather of one subject than of many 
subjects, in order that, by learning how to learn one thing 
thoroughly, you may learn how to learn anything and every- 
thing else in its turn. 

386. Fopularizing Science. — Concerning this subject. Profes- 
sor Sanderson says : The most efficient means we can take to 
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improve the position of science are those which have for their 
object the enlightenment of public opinion, and this is to be 
effected partly by diffusing this knowledge of our labors 
among the public, and so inducing them to take an interest 
in them, partly by introducing training in physical science 
into our schools. 

At one time I confess that I was disposed to underrate the 
value of popularizing science; now I see the power of ex- 
position or lecturing to be a great power for good. We have 
an example of the good it effects, in the history of the Itoyal 
Institution, of which Faraday was for so many years the life. 
Of the influence exercised by his lectures on the minds of men, 
women, and children, there can be no doubt. Nor did he lose 
by it himself, for although we cannot suppose that he taught 
without some exhaustion of his energies, we cannot believe 
that the effort was a useless one even to himself. 

As regards the want of pecuniary resources, it is evident that 
if the intelligent classes of a community can be shown, on 
good ground, that the cultivation of science is a matter of na- 
tional importance, the money to enable us to compete ^th 
European countries will be forthcoming. 

387. State Aid to Science. — ^The time has come when the 
cultivation of science must be protected and fostered by the 
State ; it can no longer be safely left to individual efforts. If 
England is to continue to hold a high position among civilized 
nations, the most anxious care must be given to the establish- 
ment by the State of such an organized system for the ad- 
vancement of science, and the utilization of the work of sci- 
entific men, as will be in harmony with similar organizations 
in neighboring States. — (De la Rue.) 

"A nation must endow science until that nation stands 
first in abstract science, first in the applications of science, and 
first in the amoimt of knowledge possessed by State servants 
of all classes. When this is achieved, the question of continu- 
ing State aid may be properly discussed, and not until then." 

388. Oommoiirsense in Science. — In his inaugural address 
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before the British Association, Professor Carpenter remarked 
that in a large number of cases scientific interpretations are 
clearly matters oi judgment ; and this is eminently a personal 
acty the yalue of its results depending in each case upon the 
qualifications of the individtud for arriving at a correct de- 
cision. The surest of such judgments are those dictated by 
what we term " common-sense " as to matters concerning which 
there seems no room for difference of opinion, because every 
sane person comes to the same conclusion, although he may be 
able to give no other reason for it than that it appears to 
him ^'self-evident.'* 

And this " common-sense," disciplined and enlarged by ap- 
propriate culture, becomes one of our most valuable instru- 
ments of scientific inquiry ; affording in many instances the 
best, and sometimes the only basis for a rational conclusion. 
Let us take, as a typical case, in which no special knowledge 
is required, what we are accustomed to call the ** flint imple- 
ments " of the Abbeville and Amiens gravel-beds. "No logi- 
cal proof can be adduced that the peculiar shapes of these 
flints were given to them by human hands ; but does any un- 
prejudiced person now doubt it ? The evidence of design to 
which, after an examination of one or two such specimens, 
we should only be justified in attaching a probable value, de- 
rives an irresistible cogency from accumulation. On the 
other hand, the improbability that these flints acquired their 
peculiar shape by accident, becomes to our minds greater and 
greater as more of such specimens are found ; until at last 
this hypothesis, although it cannot be directly disproved, is 
felt to be almost inconceivable, except by minds previously 
" possessed " by the " dominant idea " of the modem origin 
of man. And thus what was in the first instance a matter 
of discussion, has now become one of those "self-evident" 
propositions which claim the imhesitating assent of all whose 
opinion is entitled to the least weight. 

389. Science and Theology. — The science of modem times, 
fixing its attention exclusively on the order of Nature, has 
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separated itself wholly from theology, "whose function it is to 
seek after its cause. In this science is fully justified alike by 
the entire independence of its objects, and by the historical 
fact that it has been continually hampered and impeded in its 
search for the truth as it is in Nature by the restraints which 
theologians have attempted to impose upon its limits. But 
when science, passing beyond its own limits, assumes to take 
the place of theology, and sets up its own conceptions of the 
order of Nature as a sufficient account of its cause, it is in- 
vading a province of thought to which it has no claim, and 
not unreasonably provokes the hostility of those who ought 
to be its best friends. — (Pbofessor Carpenter.) 

390. Decline of Original Investigation in England. — Scien- 
tific men in England are seriously disturbed at the want of 
energy in the production of papers founded on original re- 
search. One of these laments the ignominious inferiority 
that already exists when the results are compared with those 
achieved on the Continent, and the President of the Chemi- 
cal Society traces the " lamentable deficiency " in the number 
of original chemical papers to the non-recognition of experi- 
mental research by the universities, and expresses the opinion 
that all candidates for science degrees should be obliged to 
show their ability to conduct original investigations. A nother 
cause assigned is the recent extension of science-teachiug, 
the professorships of chemistry being no more numerous now 
than they were twenty years ago, and the time of the profes- 
sors being consequently consumed in teaching and in looking 
over examination papers. As regards the question of state 
aid, it is urged that it has been generally held that the promo- 
tion of research is within the legitimate scope of Government ; 
and where, as in the case of Aristotle and Alexander, genius 
and industry have been sustained by princely munificence, 
the happiest results have ensued. 

391. Iiaboratories of Research.— Colonel A. Strange thus 
sums up the report of the commission appointed by the English 
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GoTemment to inqmre into the whole question of scientific 
instruction and the advancement of science : 

1. The objects of scientific teaching and of scientific inves- 
tigation are distinct, and require for their respective attain- 
ment distinct machinery. 

2. The state is bound, in the interests of the community, 
to maintain institutions — such as laboratories and observato- 
ries — for scientific research, apart from teaching. 

3. That all state scientific institutions and action of every 
kind should be subject to the direction of a single minister 
of state; and — 

4. That such minister of state should have the assistance 
of a permanent, paid, consultative council, composed of emi- 
nent men of science. 

392. Laboratozles in Japan. — In a letter from Japan, Pro- 
fessor Griffes says : It may please you to know that Japan, 
just entering upon her course of modem civilization, has be- 
gun by not only assigning a foremost place to physical science 
in her schools, but has already established several laboratories, 
in which students receive practical instruction from German 
and American professors. 

393. Chemistry in the Iowa Uoivendty.— Out of 340 stu- 
dents in the Iowa State University, in the year 1872, 270 
practised in the laboratory from two to ten hours a week 
each. The report states that the great majority of the stu- 
dents themselves like the laboratory practice very much. 
Those who do not, we are told, are those not fond of any seri- 
ous mental work. 

The JLahoratory News says : " One of the principal draw- 
backs to the perfect success of the laboratory has been the 
admission of some students of advanced standing in the dead 
languages ; we find these students almost invariably less care- 
ful in their work, and more hasty and illogical in their con- 
clusions than the regular beginners. They also have made 
the greatest blunders in calculation. As a result, such jun- 
iors have failed in competition with common sub-freshmen. I 
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isboiild not refer to these facts^ if it were not so frequently* 
asserted that the study of the dead languages constituted an 
auxiliary to the study of science. 

394. Scientific Societies. — The first Scientific Society was 
founded by Baptista Porta, in 1560. It was called the 
*' Academy of the Secrets of Nature." The privacy of the 
meetings, and the general belief that its members employed 
the Black Art, led almost at once to its dissolution by the 
Pope. 

Jn 1658, a scientific society was founded in Oxford, and 
was afterwards incorporated by the king as the " Royal So- 
ciety for Promoting Natural Knowledge." Its book of records 
for 1660 furnishes the following extracts : 

June 5th. — His Grace the Duke of Buckingham promised 
to bring into the Society a piece of an unicorn's h(»ii. 

June 14th. — A circle was made with powder of unicorn's ■ 
horn, and a spider set in the middle of it ; but it immediately 
ran out several times repeated. The spider once made some 
stay upon the powder. 

June 26th. — Dr. Ent, Dr. Clark, Dr. Goddard, and Dr. 
Whistler, were appointed curators of the proposition to tor- 
ment a man presently with the sympathetic powder. 

June 10th. — The fresh hazel sticks were produced, where- 
with- the divining experiment was tried, and found wanting. 

395. Physical Science in England. — ^Evening classes in 
physical science have been established in the college at New- 
castle-on-Tyne, for pupils who cannot attend the day classes. 

396. Science and National Prosperity. — ^The centennial cel- 
ebration of the Koyal Academy of Sciences of Belgium was 
opened by King Leopold at the Ducal Palace at Brussels, 
and M. Quatrefages, as delegate from the Academy of Sciences 
at Paris, in his report to the latter association, directs atten- 
tion to the character of the addresses, every one of which, 
whether of king, savan, writer, or artist, had for its aim the 
influence of science in the aggrandizement of the country. 

397. University Educaticm. — ^The Gerinan universities are 
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all GoTemmeut institutions, every professor being a civil 
servant of the Crown, taking oaths, and receiving salary and 
pension ; yet they do not suffer from what we are apt to con- 
sider the deadening influence of the Government service. 
On the contrary, this system now holds, and has always con- 
tained, the highest and best intellectual life of the nation, 
replete with energy both as regaixls teaching power and orig- 
inal research. This may be explained by the fact that 
although the universities are state institutions, yet they are 
practically free as regards their internal government. Each 
professor teaches as he thinks best, and ministerial interfer- 
ence with the regulations of the Senate is of the rarest occur- 
rence. 

398. Equalizing Education.— A paper was read before the 
British Association by Miss Lydia Becker, on The Education 
of Girls in Manchester. The object of the paper was to in- 
sist on the necessity of giving girls the same educational 
advantages as boys. In the discussion that followed, it 
appeared that a higher standard was required by the Kevised 
Code for male than for female teachers. This was commented 
on severely, and Professor Lawcett, the president of the sec- 
tion, strongly urged the justice of permitting women to exer- 
cise their intellectual powers as freely as men. 

399. Scientific Text-books. — ^Elementary treatises on science 
were, imtil recently, written from the top of the moimtain. 
The authors enjoying an expanded prospect, were disposed to 
take general vieWs ; and to discuss principles which, however 
interesting to themselves, had little or no interest for the 
pupil. There was a want of sympathy with the learner. For 
example, the writers on geography began with the globe, and 
expounded the elements of spherical trigonometry and astron- 
omy, talking of meridians, parallels, the trojucs, the equator, 
and the ecliptic. At present the best teachers of geography 
to young children begin with the place where the pupil lives 
and dwells; thence they proceed to surrounding districts, to 
neighboring countnes, and end with the globe. 
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400. The Fattore of Edacatiosu-— Mr. Buskin looks forward 
to the time when the children of the laboring population in 
England are all to be educated compulsorilj ; tliose who live 
inland, in agricultural, and those on the shores, in nayal 

m 

schools. The first step in his ideal system is that all boys 
shall be taught to ride or to sail, and all girls to spin, sew, and 
cook ordinary food- exquisitely. He also expects that the 
youth of both sexes wiU without exception practise vocal 
music daily, speak the truth, obey orders, be courteous to 
each other, and gentle to all the brute creation. To hasten 
the approach of such a millennium, Mr. Buskin has given one 
thousand pounds to the public to be invested in land, the 
proceeds from which are to be devoted to the purpose in ques- 
tion. 

401. Practical Men*— From Mr. Frederick J. BramweU's 
address before the Mechanical Section of the British Associa- 
tion, we quote the following : There is a perpetual bugbear 
in the way of improvements, and that bugbear is the so-called 
^' practical man.'' The truly practical man is one who knows 
the reason of that which he practises, who can give an account 
of the faith that is in him, and who, while he })ossesses the 
readiness of mind and the dexterity of action which arise 
from the long-continued daily intercourse with the subject 
of his profession, possesses also that necessary amount of 
theoretical and scientific knowledge which justifies him in 
pursuing any process he adopts, which in many cases enables 
him to devise new processes, or which, at all events, if he be 
not of an inventive quality of mind, will enable him to ap- 
preciate and value new processes devised by others. This is 
the truly practical man, about whom I have nothing to say 
but what is most laudatory. But the practical man, as com- 
monly xmderstood, means the man who knows the practice of 
his trade, and knows nothing else concerning it ; the man whose 
wisdom consists in standing by, seeing but not investigating 
the new discoveries which are taking place around him ; in 
decrying those discoveries, in applying to those who invent 



(UO SOCIAL SOIEKOE. 

unprovements, even the very greatest^ the epitheli of 
" schemers," and then, when he finds that beyond all dispute 
some new matter is good, taking it grumblingly ; but still tak- 
ing to it, because if he did not he could not compete with his 
co-manufacturers. It is such a practical man as this who de- 
lays all improvements. For years he delayed the develop- 
ment in England of the utilization of the waste gases of fur- 
naces. 

It was such men as these who kept back surface condensa- 
tion for twenty years. It was such a man as this who, when 
semaphores were invented, would have said : '^ Don't suggest 
such a mode to me of transmitting messages ; I am a practi- 
cal man, sir, and I believe that the way to transmit a mes- 
sage is to write it on paper, deliver it to a messenger, 
and put him on horseback." In the next generation his 
successor would be a believer in semaphores, and when the 
electric telegraphist came to him and said : ^^ Do you know 
that I can transmit movement by an invisible electrical 
power, through a wire however long, and it seems to me that 
if one were to make a code out of this movement, I could 
speak to you at Portsmouth at one end of the wire, while I 
was in London at the other ? " What would have been the 
answer of this practical man ? " Sir, I don't believe in 
transmitting messages by an invisible agency. I am a prac- 
tical man, and I believe in semaphores which I can see work- 
ing." In like manner, when the Siemens' regenerative gas 
furnace was introduced, what said the practical man? ^^ Turn 
your coals into gas, and bum the gas, and then talk of 
regeneration. I don't know what you mean by regeneration, 
except in a spiritual sense. I am a practical man, and if I 
want heat out of coals, I put coals on the fire and bum them." 
And for fifteen years the practical man has been the bar to 
this most enormous improvement in metallurgical operations. 
The same practical man for years stood in the way of the de- 
velopment of Bessemer steel ; now he has been compelled to 
become a convert. As I have said, the practical man derides 



EDUCATION. 151 

those who bring forward new inventions^ and calls them 
schemers. No doubt whatever they do scheme, and well it, 
is for the country that there are men who do so. It also 
may be true that the majority of schemes prove abortive; 
but it must be recollected that the whole progress of art and 
manufacture has depended, and will depend, upon successful 
discoveries, which in their inception were and wiU be schemes, 
just as much as were those discoveries that have been and 
will be tmfruitful. 

402. Compulsory Bducation. — ^In Saxony, the children of 
the lower classes are compelled by law to attend the evening 
schools for three years during the time they are apprenticed 
to a trade. The education of such children is thus forced 
beyond the mere rudiments, and Saxony, hitherto in the van 
of the educational movement, promises still to keep her posi- 
tion. 

403. Specialists.— There are few men, worth anything at 
all, who have not a distinct speciality ; and we conceive that 
it is by allowing, nay, encouraging, these specialities to de- 
velop themselves to the utmost, that the greatest perfection in 
the aggregate is to be attained. To force a man of an essen- 
tially practical turn of mind, with a judgment in the hand- 
ling of a ship, or with an insight into the character of men — 
which seems instinctive rather than acquired — to go through a 
distasteful course of high mathematics or of foreign languages, 
or, on the other hand, to pin a man of unusual taste and apti- 
tude for the study of more advanced science down to the rout- 
ine of the service, appears to be a most erroneous system. 

404. The True Method of Teaching.— -Bacon says that, 
** Whenever it is possible, knowledge should be insvnniated into 
the mind of another in the manner in which it was first dis- 
covered." If this principle were feirly carried out, it would 
work great changes in our methods of teaching. — (William 
RusHTON, Queen's College.) 

405. Education in Alsace.— The ladies of Alsace have been 
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making energetic efforts to give the rising generation of Al- 
satians a French education, and have established a system of 
teaching children gratuitously in private families. This form 
of patriotism has now drawn forth a document from the Ger- 
man authorities at Mulchausen, protesting against the prac- 
tice, as being a violation of the new Grerman regulations. 
Moreover, the ladies are accused of the heinous crime of giv- 
ing the children sweetmeats, so that when they afterwards at- 
tend the German communal schools, where a ^* stronger and 
more solid education awaits them," they arrive there " with 
confused heads and disordered stomachs, unable to learn or 
even to listen." — ( The Z/cmcet.) 

406. The Right of Opinion. — In a recent article, in which 
the writer differs from an opinion formerly expressed by him, 
he supports his right to change his opinion by quoting an old 
dictum of Faraday's, that " the only man who ought really to 
be looked upon as contemptible is the man whose ideas are 
not in a constant state of transition." 

407. The Boole Polytechnique. — ^The Ecole Polytechnique 
of Paris is in future to be a civil institution only. It is to 
be attached to the Public Works Department, and its courses 
are to be confined to dvil engineering and chemistry. 






VALUES. 



408. InoreaBed Valiie of Ziand.— The value of land in Eng- 
land for agricultural purposes varies from $10 to $1^000 per 
acre, wliile for commercial purposes it ranges from $1,000 to 
$5,000,000 per acre. 

Bentham lays down the principle that all improvement in 
the value of land should be confiscated to the State. This is 
actually carried out in Egypt, the State taking the wheat and 
beans, and leaving the farmer his maize, cucumbers, and on- 
ions! 

409. The Laborer and his Employer.— In the discussion of 
this question, the Suilder states the case as follows: In 
our large manufactures the tendency of the scale to turn in 
favor of the laborer as against the capitalist may be most 
plainly pointed out ; and '^o long as competition is the princi- 
ple that regulates trade, this movement of the scale must go 
on ; for it will be seen at once, that the increased facility of 
obtaining information which modem science is daily yielding 
is mainly an advantage to the workman. It is to his inter- 
est to communicate knowledge to his fellows, while it is to 
the interest of the employer to keep it to himself. Let us 
take such an instance as the arrival of a large foreign order. 
Suppose that the Russian Government wishes to purchase 
50,000 tons of rails. Every iron master who catches scent of 
the commission will maintain the utmost possible silence. 
He will seek to make use of his knowledge in order to obtain 
the job. The fewer of his competitors who tender, and the 
less those who do tender know of the course of business 
adopted by the Bussian Government as to injspection, mode 

7* 
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of delivery, mode of payment, and other details, the better 
will it be for his chances of securing the order. On the other 
hand, with the workman the case is diametrically opposite. 
" Here is our master," they will say, " with a heavy contract 
round his neck. He is no doubt under penalties as to time. 
It is a good opportunity for obtaining an increase of wages." 
The more fiilly this knowledge is spread among the producers 
of labor, the more united and effective will be their action. 
And it is evident that from year to year, it will be more and 
more difficult for the masters to obtain exclusive information, 
and more and more easy for the men to communicate intelli- 
gence. It is hard to see how the continuance of the competi- 
tive system among manu&cturers can fail to involve them in 
constantly increasing difficulties. Unless something in the 
nature of a vend or syndicate be introduced into the great 
trades, our manufacturing industry contains within its bosom 
the elements of its own destruction. 

410. Omloiis Valuation. — ^The singular customs of some 
countries are illustrated by the following notice of leases in 
London. Lots 1 and 2, Ludgate Hill, for 80 years ; pepper- 
corn for the first year, £525 for remainder of term. Lot No. 
3, Old Bailey, 80 yeai-s ; peppercorn for the first year, £200 
for remainder of term. 

411. The Farmer's Remuneration. — ^We hazard the asser- 
tion that no class of equal average means live so well as 
American farmers. One of these possessing a farm and b,uild- 
ings, worth say ten thousand dollars, will gather about him 
and enjoy more real comfort than could be obtained from the 
income from a hundred thousand dollars in New York. He 
may live in a more commodious dwelling than a metropolitan 
citizen having ten thousand dollars annual income. He may 
have his carriage and horses. His table may be supplied 
with everything fresh in its season. His labor is less wear- 
ing than the toil of counting-rooms and offices, and he has 
more leisure — {Americcm Artizan.) 
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412. Double Nature of the Body Politic— After directing 
atteirtion to the fact that in the animal organism there 
are two sets of operations, viz. : those of outer relation, 
which are under the central control of the brain, and those 
of the inner and fundamental actions of life, as digestion and 
circulation, wliich are almost entirely independent of the 
brain, Mr. Herbert Spencer, in a recent article, goes on to 
say that, " as in the individual organism, so in the social or- 
ganism, the outer parts are under a rigorous central control. 
For adjustment to the varying and incalculable changes in 
the environment, the external organs, offensive and defensive, 
must be capable of prompt combination, and that their ac- 
tions may be quickly combined to meet each exigency as it 
arises, they must be completely subordinated to a supreme 
executive power — armies and navies must be despotically 
controlled. Quite otherwise is it with the regulative appa- 
ratus required for the industrial system. This, which carries 
on the nuteition of a society, as the visceral system carries 
on the nutrition of an individual, has a regulative apparatus 
in great measure distinct from that which regulates the ex- 
ternal organs. It is not by any * order in council ' that farm- 
ers are determined to grow so much wheat and so much 
barley, or to divide their land in due proportion between 
arable and pasture. There requires no telegram from the 
Home Office to alter the production of woollens in Leeds, so 
that it may be properly adjusted to the stocks on hand and 
the forthcoming crop of wool. Staffordshire produces its due 
quantity of pottery, and Sheffield sends out cutlery with 
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rapidity adjusted to the consumption, without any legislative 
stimulus or restraint. The spurs and checks to production 
which manufacturers and manufacturing centres receive, have 
quite another origin. Partly by direct orders from distribu- 
tors, and partly by the indirect indications furnished by the 
market reports throughout the kingdom, they are prompted 
to secrete actively or to diminish their secretion. The regu- 
lative apparatus by which these industrial organs are made to 
co-operate unanimoudy, acts somewhat as the sympathetic does 
in a vertebrate animal. There is a system of communications 
among the great producing and distributing centres, which 
excites or retards as the circumstances vary. From hour to 
hour messages pass between all the chief provincial towns, 
as well as between each of them and London; from hour 
to hour prices are adjusted, supplies are ordered hither 
and thither, and capital is drafted from place to place, accord- 
ing as there is greater or less need for it. All this goes on 
without any ministerial overseeing — without any dictation 
from those executive centres which combine the actions of 
outer organs.^' 

413. Oo-oparation and Savings-banks. — In reviewing a Re- 
port of Statistics of Labor in Massachusetts, the North Amer- 
iccm jReview says : The laboring class of Massachusetts has 
£sdled to develop the idea of co-operation, not because it has 
lacked either the intelligence or the means to do so, but sim- 
ply because it has found it to be, or thought it to be, more 
profitable to employ its means in another way, and has been 
led to divert its intelligence to another and, we believe, false 
issue in the struggle. In the first place, as regards its means, 
savings-banks do not receive deposits, large or small, to look 
at them ; they receive them from one set of persons to loan 
them to another. In Massachusetts they hold in this way 
millions of dollars belonging indisputably to the wage-earning 
class, upon the whole of which they pay dividends, and a 
very large proportion of which they loan to capitalists, who 
pay the wages aforesaid, and on the whole of this they receive 
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interest. Throiigh this machineiy the workman loans his 
savings to cany on^ not uncommonly^ the operations of the 
very mill in which he earns his wages. Instead, however, of 
doing it on shares, as he would on a co-operative system, and 
thus incurring the risks as well as sharing the profits of the 
business, he accepts in lieu thereof a fixed and certain remu- 
neration for his money. Through the savings-bank system 
this remuneration always has been, and now is so high in 
Massachusetts that the wage-earning class prefers it to any 
probable return on the same capital if employed directly in 
business by the class itsel£ In other words, the class as a 
whole finds it in the long run more remunerative to deposit 
its savings in the bank than to invest them in the null. So 
clearly is this the £u)t, that the Bureau of Statistics devotes 
page afi3er page to showing that not only the wage-naming class, 
but the capitalist class itself, finds the savings-bank the most 
profitable place of investment within its reach. If, as the 
Bureau so elaborately tries to prove, the vastly greater pro- 
portion of the savings-bank fund belongs to the wealthy 
classes, who can thus find no better use to make of their 
money, what possible inducement can exist for the poorest 
laborer to go into a co-operative business ? That which the 
wealthy do not find so profitable as the savings-banks, they 
certainly will not. It would therefore seem not improbable 
that the wage-earning class neglect co-operation, not because 
they are too poor to engage in it, but simply because they get 
a larger and safer return on their money by employing it in 
another way. 

414. Insurance Losses.— The large majority of loss pay- 
ments made by fire-insurance companies are the outgrowth 
of incendiarism. The existence of so bold and persistent an 
enemy to insurance capital has neutralized all hope of making 
underwriting a profitable field for the continuous employ- 
ment of capital. A careful analysis of the cause of fires in 
London, New York, or Philadelphia shows that nine-tenths 
of the fires originate in carelessness or crime. 
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In a London police-court the startling disclosure was re-' 
cently made, that more than one hundred arson offences had 
been committed by one individual, and in another case the 
fires ceased in a district when a certain individual was ar- 
rested. This person had set fire to sixty or more houses 
merely to obtain the informer^s fee of half-a-crown or so. — 
{Spectator.) 

415. Savings-banks In Oreat Britain.— The adoption of 
savings-banks by the Government of Great Britain is a great 
success. Under this system the depositors have in ten years 
increased from 639,000 to 2,000,000, and the amount of 
money deposited from £2,000,000 to £6,000,000. 

416. The French Scientific AssociaUon.— The French Asso- 
ciation for the Advancement of Science held its first meeting 
this year. It commences its work with a capital of 140,000 
francs as a permanent fund. The chief dijQTerence between it 
and its English and American fellow societies is the greater 
subdivision of the sections, which gives very small audiences 
in each section. 

417. The British Scientific Association.— In the arrange- 
ment of the sections of the British Association, but little at- 
tention appears to have been paid to the character of the 
locality in which each section was to hold its meetings. As a 
result of this a visitor remarks, that happening to stray into 
a Quaker meeting-house, he heard a paper read " on the prog- 
ress of invention in breech-loading small arms during the 
past twenty years." 

418. Persecution of New Ideas.— Br. Johnson thought that 
everything ought to be persecuted to find whether it was 
worthy to live or not. For the idea or the man that cannot 
overcome difficulties is of little 'or no value. 

419. Trades-unions and Wages.— Political economy pro- 
fesses to be a science based on observation. With this 
principle in view, Mr. Thomas Brassey has collected facts 
concerning work and wages from the books and subordinates 
of an employer of vast experience. In the volume in which 
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his results are presented to the public, he advocates the lib- 
eral reward of labor, on the ground that the laborer is thereby 
enabled to buy more nutritious food and consequently accom- 
plish a greater amount of work. The agricultural laborer, 
he says, with his wages doubled and thereby enabled to ob- 
tain animal food, may be trained into a " navvy," who will 
do three or four times the work of the common laborer. Mr. 
Brassey also advocates the reduction in the number of hours, 
and in support cites statistics to show that overworked men 
do not accomplish as much as those who are worked to a rea- 
sonable extent ; ^^ besides," he adds, ** a man who cannot 
work himself out in eight hours, is not a good workman." 
One of the great expenses of modem days, being the cost of 
machinery and buildings, Mr. Brassey thinks the true econo- 
my is to get the work out of these, and by employing two 
companies of men for eight hours each, thereby keep the fac- 
tory in full operation for sixteen hours instead of ten, or by 
three companies the machines might be operated for the whole 
twenty-four hours. 

While thus advocating an advance in wages and reduction 
in time to eight hours, Mr. Brassey shows that trades-unions 
have accomplished nothing permanent in the way of advance 
in wages, and that while wages in England have remained at 
the same figure they have risen from twenty to thirty per cent, 
in European states, and over one himdred per cent, in India, 
where trades-unions do not exist. 

420. The Queckett Microscopic Society-— The Journal of 
the Queckett Microscopical Club announces fifteen Saturday- 
afternoon excursions for the members — ^in addition, one whole 
day excursion, which is to close with the annual dinner. 
Such an announcement shows us how the cause of science is 
advanced in England by the association of persons of similar 
tastes. At the last annual soiree of the Club, 1,200 persons 
were present. 

421. Results of Associated Action. — ^The good efifects of asso- 
ciated action have never been better illustrated than in the 
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establishment of the cheese-factories in the United States* 
The improvements that have been introduced into the manu- 
fisu^tare of this important article of diet have through this 
agency been so great, that the American product now competes 
with the best English in the London markets, whereas it was 
almost unsalable twenty years ago. 

422. The Oommune and Property.— Social science receives 
an important hint from the &ct, that during the sway of the 
Conunune in Paris, damage to the amount of one hundred 
million dollars was inflicted on public buildings and their 
contents. 



STATISTICS. 



423. Marriages.— In Belgium out of 10,000 marriages in 
each period of five years from 1841 to 1865 — 6 men aged 
&om 30 to 45 married women aged 60 or more, and 1 to 2 
men aged thirty or less married women aged 60 or more. M. 
Quetelet thereupon remarks : " It is curious to see man, proudly 
entitling himself King of Nature, and fancying himself control- 
ling all things by his free will, yet submitting, unknown to 
himself, more rigorously than any other being in creation, to 
the laws to which he is subject. These laws are co-ordinated 
with such wisdom, that they even escape his attention." 

424. Society and Vice. — M. Quetelet holds that virtuous 
and vicious acts are products not merely of the individual who 
does them, but of the sodiety in which they take place. " The 
wealthy and educated classes, whose lives seem to themselves 
as free from moral blame as they are from legal punishment, 
may at first hear with no pleasant surprise a theory which 
inculpates them as sharers in the crimes necessarily result- 
ing from the state of society which they are influential in 
shaping." 

425. Education and Oxlme. — ^The influence of education on 
crime is shown by the statistics both of France and England. 
In the former country, out of one hundred criminals sixty-one 
could not read or write, twenty-seven could read imperfectly, 
and only twelve could read and write well. In England 
thirty-six could not read at all, sixty-one could read and 
write imperfectly, and only three well. — (Quetelet.) 

426. The Students in Berlin^-In the University of Berlin, of 
1,236 students that entered their names with all the Faculties, 
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only 904 cohtiuued their atteodance throiigh tlie winter ; 40 
students took degrees, 32 died. 

427. Mental Condition and Suicide.— The statistics of sui- 
cide by hanging show that ^' the maximum of such cases, 135, 
occurred between six and eight in the morning ; the number 
decreased slightly till noon, and then dropped suddenly to the 
minimum, there being 123 cases between ten and twelve 
o'clock," against only 32 between twelve and two o'clock. The 
number rose in the afbemoon to 104 cases between four and six, 
dropping to an average of about 70 through the night ; the sec^ 
ond minimum, 45, being between two and four o'clock in the 
morning. How clearly the influences of the mid-day meal and 
the midnight sleep are marked in their elevation of the men- 
tal tone, while the depression of the morning and afbemoon 
at the prospect of another day or night of misery is likewise 
indicated by the increased number that sought relief in self- 
destruction. 

428. Suicide in Cities. — The rate of suicide is in London, 
one in 175 deaths ; in New York, one in 172 ; in Vienna, one 
in 160 ; in Paris, one in 72 ; at least this is the proportion 
given in a paper read before the French Academy of Sciences 
by M, Decaisne. 

429. Mortality in Sieges. — ^The death rate in Paris before the 
siege, during a year, averaged 1,000 per week. In the twenty- 
six weeks, from the 18th of September, 1870, to the 17th of 
March, 1871, the recorded number of deaths, independently of 
those resulting immediately from the war, was 72,523 ; deduct- 
ing 26,000 as the normal number, there is a balance of 46,523 
deaths due to the siege. 

430. Mortality from Wild Creatures.— 12,554 human be- 
ings were killed in British India by wild beasts, and 25,564 
by snakes, within the short space of three years. — {Scvrdwicl^B 
Science Gossip,) 

431. Mortality Statistics. — The mortality among the very 
poor is about half as much again as among the rich. Pro- 
fessions also exert on influence on longevity. In Germany, 
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for twenty-four doctors who reach the age of seventy, thiriy- 
two military men and forty-two theologians attain their three- 
score and ten. The propensity to theft in France between 
the ages of twenty-one and twenty-five is nearly double what 
it is between thirty-five and forty. — (Quetelet.) 

432. Progress in England.^ — Social progress in England may 
be estimated from the following data. In 1840 duty was 
paid on 318,251 horses ; in 1870, though coach routes were al- 
most extinguished, duty was paid on 744,906 horses. The 
two-wheeled carriages in 1841 numbered 41,663 ; in 1870 the 
number was 249,991. In 1841 the amount that paid legacy 
duty was 41,476,521 pounds; in 1869 it was 87,721,152 
pounds. In 1839 the number of letters delivered was 
99,014,156 ; in 1869 it was 831,914,000. 

433. Iron Bzports of Great Britain. — Great Britain export- 
ed over 900,000 tons of iron last year. Of this, 156,757 tons 
were sent to the United States. The previous year only 
97,586 tons were sent. In October the quantity was 82,174, 
or more than the whole product of the works in this country 
during that month. 

434. Cost of Railways. — 14,247 miles of railway in Great 
Britain have cost £500,000,000, the revenue from which, after 
deducting working expenses, is £22,000,000 ; the rolling-stock 
is valued at £30,000,000, and the iron in the roadways weighs 
4,000,000 tons. The annual consumption of coal is about 
3,000,000 tons. Every minute through the year 20 tons of 
water are fashed into steam. 



THE HOUSE AND DOMESTIC 

ECONOMY. 



435. Oity Boiues.— The effect on the race of bringbg up 
chfldren in dty houses is thus discussed by Professor Holmes ; 
<< Protection is what the transplanted Aryan requires in this 
New England climate. Keep him, and especially keep her^ 
in a wide street of a well-built city eight months of the year; 
good solid brick walls behind her, good sheets of plate glass, 
with the sun shining warm through them in front of her, and 
you have {)ut her in the condition of the pineapple, from the 
land of which, and not from that other kind of pine, her race 
started on its travels. People don't know what a gain there 
is to health by living in cities — the best parts of them, 
of course, for we know too well what the worst parts are. 
In the first place you get rid of the noxious emanations 
which poison so many country localities with typhoid fever 
and dysentery ; not wholly rid of them, of course, but to a 
surprising degree. What do you do when you build a house 
on a damp soU: — ^and there are damp soils pretty much every- 
where ? Why, you floor the cellar with cement, don't you ? 
Well, the soil of a city is cemented all over, one may say, 
with certain qualifications of course. A first-rate city house 
is a regular somatoriwm. The only trouble is that the little 
good-for-nothings that come of utterly used-up and worn-out 
stock, and ought to die, can't die, to save their lives. So 
they grow up to dilute the vigor of the race with skim-milk 
vitality. They would have died like good children in most 
average country-places; but eight months of shelter in a 
regulated temperature, in a well-sunned house, in a duly 
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moistened air, with good sidewalks to go about on in all 
weathers, and four months of the cream of summer and the 
fresh milk of Jersey cows, make the little sham organizations, 
the worm-eaten windfalls — for that's what they look like — 
hang on to the boughs of life." 

436. Bints on Hoiue-building.— A paper on this subject, 
read by Edward Eoberts, F.S.A., before the Koyal Insti- 
tute of British Architects, closes as follows : 

1. Never allow pervious drains in pervious soils. 

2. Never allow a cesspool or drain near a well. 

3. Never select gravel as a building site, if well-drained 
clay can be obtained. 

4. Never allow drinking-water to be drawn from a cistern 
supplying a water-closet. 

5. Never allow waste-pipes to be inserted into water- 
closet traps. 

6. Never allow rain-water to run to the ground if it is re- 
quired above. 

7. Never allow water to stand in exposed pipes in frost. 

8. Never allow pipes to be fixed so that they cannot empty 
themselves. 

9. Never ventilate except by pipes or tubes ; inlets and 
outlets being of equal size. 

10. Never use glazed earthenware pipes for upward flues. 

11. Never allow chandeliers to be the exclusive light, 
merely because it has been customary. 

437. Oormgated Iron Roofii.— The great objection to cor- 
rugated iron roofs is the ease with which the heat is trans- 
mitted through the material during the summer, rendering 
the upper stories of the building uninhabitable. It is pro- 
posed to avoid this difficulty, by lining the under side of the 
roof with the non-conducting materials used in covering 
steam boilers. The experiment has been tried in India, with 
a success amounting to a reduction of ten degrees in fitvor of 
the iron roofs thus lined. 

438. Esoape-pipes for Sewer Oases*— In New Tork and 
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other cities nearly all the private dwellings are invaded by 
sickening odors from the sewers, which find their way up 
through the house-drains in spite of the best-arranged traps. 
This difficulty may be easily overcome by extending a small 
pipe from a point just below the usual trap into the nearest 
fire-chimney. The pestilent gases will thus escape into the 
chimney iostead of into the house. Such connections ought 
to be made in every dwelling-house where drain-pipes are 
used, and the Mthful architect will see that they are included 
in the specifications. — {Scientific Americcm,) 

439. Dry Walls. — Damp walls may be avoided by building 
an outer course of stone 10 inches thick, an inner of 8 inches, 
with a space of 6 inches between, which is to be filled with 
Portland cement concrete made with non-absorbent stones. 
— (Tavistock.) 

440. Artificial Veneer*— The veneer made from some suita- 
ble wood is soaked for twenty-four hours in a solution of 
caustic soda (10 per cent.) and boiled for hdlf an hour. The 
alkali is then washed -out, and leaves the wood elastic and 
leather-like, and in a fit condition for absorbing the color. It 
is then immersed in the color-bath for a proper length of 
time, and on being removed is dried between sheets of 
paper, tinder sufficient pressure to cause it to preserve its 
shape. 

441. Preservation of Wood.-— The preservation of wood by 
paraffine is now accomplished by immersing the thoroughly 
dried wood in a solution of paraffine, where it is heated under 
a pressure of ^ve to eight atmospheres. The solvent, which 
may be kerosene or some light petroleum oil, is then dis- 
tilled ofiT to be used again. — {Jimmal of Applied Chemistry,) 

442. Chinese Varnish. — Chinese varnish is composed of 
three parts of fresh defibrinated blood, four parts of slaked 
lime, and one of pulverized alum ; it is used to render wood 
water-tight, and pasteboard covered with it may be used as a 
substitute for thin wood. 

443. A Strong Cement — A cement formed by dissolving 
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shellac in ten times its weight of aqua-ammonia, firmly unites 
rubber to wood or metals. — (Townwl of Applied Chemist/ry.) 

444. A New Stover—A stove has been devised in Gter- 
manj-y in which the coal is burned from above downwards, or 
in other words, the fire is lighted at the top instead of at the 
bottom. The outside is also double, the space between the 
coatings being about two inches wide ; through this the air is 
obliged to pass, and the whole atmosphere of an apartment is 
thus equally warmed in a very short time. The latter portion 
of the invention will be no novelty to those who are accus- 
tomed to the use of stoves in the United States. 

445. Furnace Heat. — ^The warming of houses by hot-air 
furnaces presents many advantages, among which are the 
avoidance of draughts, the better distribution of the heat 
throughout the halls and rooms of the building, the continual 
introduction of fresh air from without, and the confinement 
of the coal and ashes to the cellar. On the other hand, there 
are certain disadvantages attending the use of this method of 
warming, which have so important a bearing on the health of 
the persons subjected to it that they caonot be disregarded 
with impunity. 

Prominent amOng these disadvantages is the dryness of 
such artificially heated air. It is true that the chamber of the 
furnace may contain a water-pan, and this may be filled with 
water ; but in the great majority of instances, it is too small 
to accomplish the purpose for which it is intended. Hot, dry 
air is consequently inhaled, and coming in contact with the 
delicate membranes of the air-passages, removes too large a 
proportion of moisture from them, and thereby produces an 
irritation which frequently causes disease of the throat and 
lungs. 

When diseases of the throat and lungs already exist, it is 
of the utmost importance that this deficiency of moisture 
should be corrected. The remedy is very simple, and may be 
applied in a variety of ways. 1st. By increasing the surface 
of the water-pan in the furnace-chamber, or by adding one or 
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more pans, placing them at a little distance over each other. 
2d. By spreading a wet towel at a short distance in front of 
the hot-air register, and dipping its lower edge into water 
placed in a shallow tin vessel. 3d. To throw steam into the 
air of the room by placing a tin vessel containing water on a 
small gas stovci or at a height of six or eight inches over the 
lighted gas-burner. 

Another and perhaps more serious difficulty, is the escape 
of the gases of combustion from the fire-box into the air- 
chamber. To prevent this the utmost care should be taken 
at the cammeneement of the winter to close all seams and 
cracks in the iron-work wiih fire cement, and remove all the 
soot and ashes from the radiator and pipes. Even when this 
has been properly done, these insidiously poisonous gases will 
still find their way through the red-hot iron of the fire-box« 
This can only be prevented by the use of a soapstone or fire- 
brick lining, by which the iron is kept below a dull-red heat. 
The lining will of course obstruct the passage of the heat, but 
loss from this cause may be remedied by increasing the sur- 
face of the radiator in the hot-air chamber. 

446. Substitute for Sperm-oil^— The heavy petroleum oil, 
known as Morril's mineral sperm-oil, is. said to be as safe as 
real sperm-oil for the purposes of combustion. It rises in the 
wicks easily, and will not take fire below 300° F. ; a burning 
mass producing a flame of large size may be plunged into it 
with as complete extinction of the flame as though it had 
been plunged into water. 

447. One Cause of Great Fires.— The fearful £xe at Chi- 
cago was in part owing to the thinness of party-walls; very 
commonly these were only eight inches thick, and sometimes 
only four ; the floors being supported by timber, as soon fts 
this was removed the walls fell, and the fire had a clear field. 
Chicago, therefore, though apparently built of brick, was es- 
sentially a wooden city. « 

448. Origin of Oonflagrations. — Several conflagrations have 
originated by the ignition of the illuminating gas at the meter 
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hy a lightning spark. It is therefore advisable always to es- 
tablish a good connection between jbhe lightning-rods and the 
gas or water mains outside of the building. — (H. Wilde.) 

449. Spontaneous Combustion by Iron Rust. — In contact 
wiUi timber, and separated from the air, oidde of iron is re- 
duced and converted into finely divided particles of iron. 
Colonel Angus CroU thinks that by the admission of air to such 
finely divided iron, re-oxidation may occur so rapidly as to 
ignite the wood in contact with the iron. 

450. Iron in Great Fires. — In the Communist fires in 
Paris, and in the great fires at Chicago and Boston, iron and 
stone were proved to be far inferior to brick, in the power to 
resist intense heat. 

451. Water-meters. — An article in ycm JNostrcmd^s Jour- 
nal states that while in the last decade the population of Bos- 
ton has increased 41 per cent., the introduction of water- 
meters has so checked the waste, that the consumption has 
decreased 17^ per cent., and the pressure consequently gained 
21 per cent. In New York, during the same time, the popu- 
lation has increased 17 per cent., and the consumption of 
water 193 per cent. 

452. Paper-hangings. — Carbolic acid introduced into the 
paste used in hanging paper tends both to preserve it and pro- 
tect it from harboring insects. 

453. Purifying Carpets. — ^When a carpet is taken up to be 
cleaned, the floor beneath is generally covered with a fine dry 
dust which is very injurious to the lungs. Before removing 
it, sprinkle the floor with very dilute carbolic acid to kill the 
germs that may be present, and to thoroughly disinfect the 
floor and make it sweet. — {J}mmal of the JFa/rm.) 

454. Asphalt Pavements. — Emery should be mixed with the 
ajsphalt employed in making pavements, to prevent their be- 
coming slippery. 

455. Utilization of Coal-dust. — Coal-dust may be utilized 
by forming it into blocks with seven per cent, of clay, and 
dipping them into, a bath of rosin dissolved in sulphur. 

8 
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456. Ammonia in Housekeeping. — ^Ammonia is nearly as 
useful in housekeeping a4 8oap, and its cheapness brings it 
within the reach of all. For many household purposes it is 
invaluable, yet its manifold uses are not as generally known 
as they should be. It is a most refreshing agent at the toilet 
table ; a few drops in a basin of water will make a better bath 
than pure water, and if the skin is oily it will remove all 
glossiness, and also disagreeable odors. Added to a foot-bath, 
it entirely absorbs all unpleasant odor so often arising from 
the feet in warm weather, and nothing is better for cleansing 
the hair from dandruff and dust. For headache it is also 
a desirable stimulant, and frequent inhaling of its pungent 
odors will often remove catarrhal cold. For cleansing paint 
it is very usefuL Put a teaspoonful of ammonia in a quart 
of warm soap-suds, dip in a flannel cloth, and wipe off the 
dust and fly-specks, grime and smoke, and see for yourselves 
how much labor it will save you. It will cleanse and brighten 
silver wonderfully ; to a pint of hot suds add a teaspoonful of 
ammonia, dip in your silver spoons, forks, etc., rub with a 
brush, and then polish with a chamois skin. For washing mir- 
rors and windows it is also very desirable ; put a few drops 
of ammonia upon a piece of newspaper, and you will readily 
take off every spot or finger-mark on the glass. It will take 
out grease-spots from any fabric ; put on the ammonia nearly 
clear, lay blotting paper over the place, and press a hot flat- 
iron on it for a few moments. A few drops in water will 
clean and whiten laces and muslins. 

For cleansing hair and nail brushes it is equally good. Put 
a teaspoonful into a pint of cold or warm water, and shake the 
brushes in the mixture ; when the bristles are white, rinse the 
brushes in cold water, and set them in the sunshine or in a 
warm place to dry. In heartburn and dyspepsia, ten drops 
in a wine-glassful of water often gives immediate relief. Five 
or six drops to the pint of water makes an application, which 
may be used once a week with excellent effect on roses, gera- 
niums, and other flpwer^.-^( Gowitry Gentlenuin,) 
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457. Winter Clothing^-Inhis experiments to determine the 
heat-conducting power of linen, cotton, wool, and silk, Sir 
Humphrey Davy found not only that these materials con- 
ducted heat in the order given above, linen being the best, but 
also that the tightness or looseness of weaving possessed an im« 
portant influence. It is therefore evident that in the selection 
of winter clothing, and especially of that to be worn next the 
skin, the materials of least conducting power, as wool and silk, 
should be loosely woven. 

As regards the external garments, the same rules apply with 
equal force ; but in this case, care should be taken to remove 
overcoats and shawls when in a warm room. Especially should 
this precaution be observed in the instance of the furs worn 
by ladies. The habit of wearing these articles for hours in 
succession while shopping and visiting often so weakens the 
powers of resistance in the wearers, that they become the ready 
victims of inflammations of the throat and lungs. To such an 
extent does this occur in New York, thafe many of the best 
physicians advise their patients to discontinue the use of furs, 
and the advice is often followed by the most satisfactory re- 
sults. 

458. Adulteration of Silk Pabrics.— Jute is now employed 
iQ the manufacture of silk goods. It takes the dyes easily, 
and preserves a gloss so well that it is difficult for one not an 
expert to detect its presence. 

459. Incombustible Clothing. — Incombustible clothing may 
be prepared by the action of the tungstate of soda on the fa- 
bric employed. In a recent paper by M. Patera, the author 
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objects to this substance on account of its price, and proposes 
as a substitute a mixture of four parts of borax and three of 
sulphate of magnesia, dissolved in 20 or 30 parts of water. 
Into this mixture the article is dipped, and then dried ; another 
substitute is sulphate of ammonia and g3rpsum. These mix- 
tures may be applied to crape, tulle, muslin, canvas, wood, and 
rope. 

460. Washing with Soda.— Washerwomen spoil everything 
with soda, and nothing is more common than to see the delicate 
tints of lawns and percales turned into dark blotches and 
muddy streaks by the ignorance and vandalism of a laundress. 
It is worth while for ladies to pay attention to this, and insist 
upon having their sonm^er dresses washed acc(»ding to the 
directions which they should be prepared to give their laun- 
dresses themselves. In the first place, the water should be 
tepid, the soap should not be allowed to touch the fiabiic; it 
should be washed and rinsed quickly, turned upon the wrong 
side, and hung in the shade to dry. When starched (in thin- 
boiled but not boiling stardb), it should be folded in sheets or 
towels, and ironed on the wrong side as soon as possible,— 
{Scien^yie Anwrioan,) 
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CULTIVATION. 



461. Accidental Transplantation of Species of Plants. — 
Throu^out the districts of France where the belligerent 
armies established their camps, foreign plants have appeared 
ill profusion. Of these a large proportion are natives of 
Algeria and of the Mediterranean coasts. In one instance on 
the arid sands near Orleans, where ordinarily nothing but 
wretched, stunted herbs are found, 157 new species were dis- 
covered, which were not only growing luxuriantly, but had also 
survived an unusually severe winter. The accidental accli- 
matization of so many species in a more northern region, has 
directed attention anew to the subject, and experiments are 
to be made with a view of rendering the districts in question 
more valuable, agriculturally, by the systematic introduction 
and acclimatization of plants from equally arid but warm 
countries. 

462. Influence of Vegetable Mould on the Mellowness of 
Soils. — Schloesing states that mellow soil — that is, soil com- 
posed of particles separated by interstices for the circulation 
of air and water — cannot preserve this condition, unless the 
mineral materials are agglutinated by a cement of some kind. 
Under ordinary conditions day answers this purpose, but it 
must be present in a certain proportion to the calcareous 
material. In addition, the presence of a definite amount of 
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vegetable mould or bumus not only improves tbe mellowness, 
but assists greatly in maintaining it. 

463. Function of Organic Matter in Soils. — In an account 
given by M. L. Grandeau of the results of an examination of 
the black earths of Kussia, which depend for their fertility on 
the richness in certain mineral ingredients, and in organic 
matters, the author presents the following conclusions : 

1. Fertile soils contain nutritive mineral elements to which 
farm-yard manure, or, better still, liquid mianures must be 
added to develop their capabilities. 

2. The fertility of any soil is in direct ratio to its richness 
in organic matters soluble in ammonia. 

3. That the organic matters are of the nature of a vehicle 
for the mineral substances, which they extract from the soil 
and present in a)x assimilable form to the roots of the vege- 
tables. 

464. Sewage Farms. — Sewage farms are found to be so lit- 
tle offensive, that the proprietor of Warwick Castle has after 
a trial of the matter agreed to take all the sewage from the 
towns of Leamington and Warwick for thirty years. 

465. Absorption of Nitrogen by Soils.— Believing that the 
sources of nitrogen in the soil are insufficient to account for the 
amount obtained by plants from it, P. P. Deherain endeavors 
to show that the free nitrogen of the atmosphere is brought 
into combination during the oxidation of the organic matter 
in the soil. In support of his theory, he states that humic 
acid mixed with solution of potash, and acting on at- 
mospheric air, absorbs seven per cent, of the nitrogen, and 
humus from old wood with potash absorbs half that amount. 

t 466. Action of Potash Salts.— Weak potash-lye is recom- 
^ mended as an excellent fertilizer for peach-trees. 

As the result of their experiments on the action of potas- 
sium in vegetation. Noble, Schroeder, and Erdmann con- 
clude that without potassium the chlorophyl of the leaves is 
unable to form starch ; that sodium and lithium cannot re- 
place potassium in this function, lithium being actually 
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injurious. Of the salts of potassium, the chloride acts the 
best. 

467. Action of Coal-dust on Flowering Plants. — In an arti- 
cle in the H&vue JTorticole, an account is given of the success- 
ful use of finely powdered coal in perfecting the flowers of 
rose-bushes. The powder was placed in a layer of about half 
an inch deep on the top of the earth in the pot in which the 
bush was planted. Petunias were also greatly improved by 
the same treatment. 

468. Action of Volcanic Dust on Plants.— -The injury done by 
the recent eruption of Vesuvius to the farms in the vicinity of 
the volcano, is tempered somewhat by the fact, that the 
mingling of these volcanic ashes with vegetable mould forms 
a very fertile soil. 

469. Cultivation of Celery.— A writer in the Ooimtry 
Gendemcm recommends that late winter and early spring 
celery should not be earthed up at all. Just before winter 
sets in, he says, have all the plants carefully lifted with a 
spade, and the earth partly shaken out from the roots. Place 
them in a trench in a place protected from the winds, and 
cover them over with a foot of dead leaves. 

470. Floriculture. — ^AU lovers of flowers must remember 
that one blossom allowed to mature or "go to seed," injures 
the plant more than a dozen new buds. Cut your flowers then, 
all of them, before they begin to fade. Adorn your rooms with 
them, put them on your tables ; send bouquets to your friends 
who have no flowers, or exchange favors with those who have. 
You will surely find that the more you cut off the more you 
will have. All roses after they have ceased to bloom should 
be cut back, that the strength of the root may go to forming 
new roots for next year. On bushes not a seed should be 
allowed to mature. — {Sorticultv/nst,) 

471. Cultivation of Raspberries.— Easpberry canes which 
have once borne fruit should be removed as soon as the fruit- 
ing season is over, to give the young canes more room and 
air. The weak young canes should also be pruned out, and 
since the present year's growth of wood is to yield the next 
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yearns crop, it should be properly concentrated. This is accom- 
plished by pinching off the terminal buds when the plant is 
three feet high, and subjecting the lateral branches to the 
same treatment when they are six or eight inches long. 
— (W. Saundebs.) 

472. Oultlvatlon of Strawberries.— Strawberry plants should 
be set out as soon as they are received. If the ground is not 
ready, and the planting has to be deferred, open the box or 
package at once. The plants may have become heated, and, 
as the temperature in the package increases, a few hours' 
delay may destroy their vitality. — (Dr. F. M. Hexaheb.) 

473. Grass on Steep Slopes.— To obtain grass on steep 
slopes, for each square rod take a pound of lawn-grass seed, 
mix it thoroughly with six- cubic feet of dry loam, place the 
mixture in a tub, and add sufficient liquid manure, diluted 
with two-thirds water, to form a paste of the consistency of 
mortar. Smooth the slope, and water it well, then apply the 
paste with a trowel in a thin, even layer. If the paste cracks, 
water and smooth it until the grass appears, which will be in 
eight to fourteen days. — {HorticulturisL) 

474. Arranging Spring Gardens^— In arranging gardens in 
the spring, the roots of the hardy perennials should be di- 
vided, since vigorous young stools bear larger flowers than 
matted old ones. 

475. Hanging Baskets.— In preparing a hanging basket, se- 
lect plants of a similar nature — such as like shade and moist- 
ure — the fuchsia, lobelia, ivy, geraniums, linaria, panicum, 
gold and silver vinca, ferns. A basket for a hot, sunny situ- 
ation should be filled with coleus for centre, also petunia 
(double), sedums, convolvulus minor, nasturtiums, bignonia, 
mignonette for trailing. A carnation will make a constant- 
blooming centre, a coleus a brilliant one. — (AmericcmJF'armer,) 

476. The Columbia^ College Herbarium.— The herbarium of 
Columbia College, which is founded on the invaluable collec- 
tion of Dr. Torrey, is to be enriched by the addition of the 
collection of Professor Meissner, of the University of Basle^ 
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This will make the Columbia collection one of the finest in 
existence. 

PHYSIOLOGICAL BOTANY. 

477. Functions of the Leaves of Plants.— It has generally 
been supposed that the leaves of plants neither absorb vapor of 
water nor water. M. Cailletet finds that when the supply of 
water to the roots is sufficient, this is true ; but if the supply 
to the roots is insufficient, the leaves will absorb liquid water, 
though they will not absorb watery vapor. 

The Academy of Sciences and Belles Lettres of Caen has 
offered a prize of 4,000 francs for a paper on " The part 
played by leaves in vegetation.'* Papers must be sent be- 
fore December 31st, 1875, to M. Travers, Secretary of the 
Academy, Caen. 

478. The Chemical Rays and Qermlnation.— Kecent experi* 
ments are advanced to show that the so-called chemical rays 
lend important assistance in the germination of plants. 

479. Action of Colored light on Plants.— A recent experi- 
menter states that the middle red rays are the most active in 
sustaining the growth of plants. 

M. Bert finds that all isolated colors are ultimately iuju-. 
nous to plants, but blue less so than any other. 

Professor Sachs finds that light transmitted through solu- 
tion of potassium chromate enables green leaves to decom- 
pose over 88 per cent, of carbonic acid, while that passed 
through ammonia copper oxide decomposes less than 8 per 
cent. He therefore proves the superiority of the yellow ray 
to decompose carbonic acid ; and his results support those of 
Professor J. W. Draper, who first discovered this superiority 
of the yellow ray by the direct use of the spectrum, which 
possesses the advantage of giving colors of purer tints than 
those obtained by other means. 

480. Bud Variation.— Of bud variation Dr. McMasters re- 
marks : To sum up, then, we may say that there is no abso- 
lute difference between bud variation and seed variation. 

8* 
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The changes manifest themselves in the same manner, and in 
the same organs in the case of buds or of seedlings respectively. 
The conditions, so far as we know, that produce variation in 
the one are the same that are effectual in the other. Lastly, 
apart from the different mode of origin, there is no essential 
difference between a bud formed as the result of fertilization, 
«.e., an embryo, or seed, and one formed without the direct 
agency of the two sexes, t.6., a bud. 

48 1. Evolution of Oarbonic Acid during the Ripening of Fruit. 
— During the ripening of fruit in the air, or in a jar of 
oxygen gas, oxygen is absorbed, and an equivalent propor- 
tion of carbonic acid given off. — (M. Berabd.) 

482. Plants that do not decompose Carbonic Acid. — De 
Bary estimates that the number of plants that live on matter 
already organized, and do not decompose carbonic acid, is 
about equal to that of the green or ohlorophyl-beanng plants, 
which possess the power of decomposing carbonic acid. 

483. Evolution of Structure in Seedlings. — In a recent 
paper in the AToerican tTov/mal of ScienceSy Professor J. C. 
Draper shows : 1st. That seedling pea plants grow at about 
the same rate by day and by night. 2d. That pea seedlings 
grown in the dark evolve all the structures foiuid in those 
grown in the light, except the formation of flowers and fruit. 
3d. That equal weights of seeds sprouted and kept in the dark 
and in the light produced two series of growths, which on be- 
ing dried gave very nearly equal weights of plants. 4th. 
That in both of these series of growths, the ratio of dry plant 
to dry root was the same. From these facts the author ar- 
gues as follows : 

Having established the continuous character of growth in 
seedlings, and the similarity of rate and nature of the process 
by night and by day, and admitting that at night plants throw 
off carbonic acid, it is not improbable that this carbonic acid 
arises, not from mechanical absorption by the roots, and vap- 
orization by the leaves, but as a direct result or concomitant 
of the act or process of evolution of structure. 
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To put the matter in the clearest form, let us first under- 
stand what growth is. It appears in all cases to consist in 
the evolution or production of cells from those already exist- 
ing. According as the circumstances under which the cells 
are produced vary, so does the tissue ultimately produced 
vary. Cells formed in woody fibre become wood. Cells 
formed in muscle in their turn form muscles, but the starting 
point of the process in every instance is the formation of new 
cells. 

If now we examine the evolution of cells under the sim- 
plest conditions, as for example in the fermentation that at- 
tends the manufacture of alcohol, we find that with the evo- 
lution of the torulsB cells carbonic acid is produced. The two 
results are intimately connected, and it is proper to suppose 
that since the carbonic acid has arisen along with the new 
cells, the latter operation must in some way involve a process 
of oxidation. Accepting the hypothesis that oxidation is at- 
tendant on these processes of cell-growth under the simplest 
conditions, we pass to the examination of what occurs in the 
lower forms of vegetable organisms found in the air. 

The Fungi, and indeed all plants that are not green, 
with a few exceptions, exhale carbonic acid and never exhale 
oxygen. In this case, in which cell production often occui's 
with such marvellous rapidity, the oarbonic acid must have 
arisen as a consequent of the cell-growth. It is improbable 
that it has been absorbed by roots and exhaled from the 
structures, either in these plants or in those produced during 
fermentation. In the latter there never are any roots, and 
in the former, even where roots are present, they bear a small 
proportion to the whole plant. The quantity of moisture ex- 
haled by such growths is also insignificant, and out of propor- 
tion to the carbonic acid evolved. We must, therefore, in 
this case decline to accept the root^absorption hypothesis, and 
admit that the carbonic acid has arisen as a result of the cell- 
growth in the plant. 

Passing to the chlorophyl-bearing plants, we find that in 
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the Phanerogamia it is only the green parts that at any time 
exhale oxygen, and then only under the influence of sunshine. 
The other parts of the plant above the ground, that are not 
green, viz., the stem, twigs, flowers, etc., are at all times, day 
and night, exhaling carbonic acid. The whole history of the 
plant, from the time the seed is planted to its death, is a con- 
tinuous story of oxidation, eoscept when swnlight iafalUng on 
the haves. The seed is put into the ground, and during ger- 
mination oxygen is absorbed and carbonic acid exhaled. If 
the seedling is kept in the dark, oxygen is never exhaled, only 
carbonic acid, and the plant not only grows, but all visible 
structures except flowers are formed in a rudimentary condi- 
tion. In the light the growth during the night-time is at- 
tended by the evolution of carbonic acid, while during iJie 
day-time the bark of the stem and branches is throwing oS 
carbonic acid. When flowers and seeds form, the evolution 
of carbonic acid attending this highest act of which the plant 
Is capable, is often greater than that produced at any time in 
many animals. 

Everything in the history of plants, therefore, tends to show 
that the evolution of their structures is inseparably attended 
by the formation of carbonic acid, and it seems impossible, 
when we consider the evolution alone, to arrive at any other 
opinion than that already expressed — that, aU living things^ 
whether plant or anvnwH^ absorb oxygen a/nd evolve carbonic 
addy or some other oxidized substa/nce, as an essential condi^ 
tion of the evolution of their structv/res, 

484. Sensation in Plants. — Figuier believes that a plant has 
the sensation of pleasure and of pain. Cold, for instance, he 
says, affects it painfully. We see it contract or, so to speak, 
shiver, under a sudden or violent depression of temperature. 
An abnormal elevation of temperature evidently causes it to 
suffer ; for in many vegetables, when the heat is excessive, 
the leaves droop on the stalks, fold themselves together and 
wither. When the cool of the evening comes, the leaves 
straighten and the plant resumes a serene and undisturbed 
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appearance. Drought causes evident suffering to plants, for 
when they are watered after a prolonged drought they show 
signs of satisfaction. On the other hand, a bruised plant, a 
tree jfrom which a large branch has been cut, seem to feel 
pain. A pathologic liquid oozes from the wound ; it is like 
the blood that flows from the wound of an animal ; the plant 
is sick and it dies, unless proper care is taken of it. So feel- 
ing persons who love plants avoid cutting the stalks of flow- 
ers ; they choose rather to inhale their perfume, and to gaze 
upon their brilliant hues on the unmutilated plant, without 
wounding by a painful gash the charming beings that they 
admire. 

The sensitive-plant touched by the finger or only visited 
by a current of imwelcome air, folds its petals and contracts 
itself. The botanist Desfontaines saw one which he was con- 
veying in a carriage fold its leaves while the vehicle was in 
motion, and expand them when it stopped, — a proof that it 
was the motion that disturbed it. A drop of liquid acid fall- 
ing on the leaf of a sensitive-plant produces a similar constric- 
tion. All vegetables present an analogous phenomenon. 
Their tissues curl when they are brought in contact with 
some irritating substance. Bubbing the tops of lettuce will 
make the juice gush out. 

Sensation in plants is of the same kind as in animals, since 
electricity kills and crushes them as well as animals. Plants 
may also be put to sleep by washing them with opium dis- 
solved in water, and hydrocyanic acid destroys their vitality 
as quickly as it does that of animals. 

485. Motion in Plants^— In his book on "Contemplation 
of Nature," Charles Bonnet, the Genevan naturalist, thus 
narrates the manner in which an unbiassed observer would 
investigate the phenomenon of motion in vegetables. He 
would commence with them at their birth. For this pur- 
pose he will sow various seeds and watch their germination. 
Suppose that some of these grains have been sown the wrong 
way, the rootlet turned upward, and the plumule, or little 
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stem, turned down. Suppose also that our observer can dis- 
tinguish the rootlet from the plumule, and knows the func- 
tions of each, in a few days he will notice that the rootlet 
has risen to the surface of the earth, while the plantlet has 
sunk beneath it. He will not be surprised at this direction 
so detrimental to the life of the plant, but will attribute it 
to the position he had given the grains in sowing them. Con- 
tinuing his observation, he will see the rootlet double on 
it,self in order to get into the earth, and the plumule curve 
correspondingly to rise in the air. The change of direction 
will seem very strange to him, and he will begin to suspect 
that the organi:?ed creature he is studying is endowed with a 
sort of discernment. 

The plants that our naturalist has been observing sprang 
up in the neighborhood of a tree. Favored by such vicinity, 
and carefully cultivated, in a short time they have grown 
much. The soil that surrounds them for some distance, pos- 
sesses two opposite qualities. That at the right of the plants 
is moist, rich, and spongy ; that at the lefb is hard, dry, and 
gravelly. Our observer notices that the roots, having begun 
to stretch out uniformly on all sides, have changed their 
course, and all turned toward the rich, moist soil. They 
persevere in that direction, until he fears lest they may cut 
off nourishment from other plants. To prevent this, he 
makes a ditch to separate the plants he is watching from the 
others, but his efforts to direct them are unavailing, for they 
quietly push their roots under the ditch and gain the oppo- 
site side. Surprised at this, he uncovers one of the roots, 
but without exposing it to the heat; he touches it with a 
sponge soaked in water. The root soon approaches the 
sponge. He changes the place of the latter several times, the 
root follows it and conforms to all its positions. 

While our philosopher is meditating on these facts, others 
quite as remarkable are disclosed to him almost simultane- 
ously. He notices that all the plants have left shelter and 
bent forward, as if to expose all parts of their bodies to the 
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rays of the sun. He observes, also, that all the leaves are so 
adjusted that their upper faces look toward the sun or to the 
open air, while the lower look to their shelter or to the soil. 
Some experiments that he has already made, have taught him 
that the upper face of leaves serves mainly as a defence for 
the lower, and that the latter is mainly intended to suck the 
moisture that rises from the earth, and to throw off the super- 
fluity. He notices that some leaves and flowers appear to 
follow the sun, and to investigate the phenomenon, he 
inclines some of the plants from the perpendicular to the 
horizontal, thus completely changing the position of the 
leaves; but in a few minutes he notices that they have 
moved on their stems, and in a few hours have again assumed 
their natural position with the smooth sur&ce turned upward 
to the sun, and the other downwards to the ground, having 
not only moved, but having completed motion through a 
very considerable distance. 

486. Movements of the Oiliaa of Droseras.— M. Ziegler 
calls attention to the fauot that the hairs or cilias on the leaves 
of droseras exude from their extremities a drop of fluid 
which attracts insects. Whenever an insect touches this, the 
external cilias fold around it, clasping it like the Angers of a 
hand, and do not unfold till sifter the lapse of many days, 
when they again excrete their juice and capture a new prey. 
Not only do living creatures produce these movements in 
these interesting plants, but any albumenoid substance that 
has been held' for a minute or so in the hand will cause a 
similar result, and M. Ziegler states that not one of the al- 
bumenoids examined is capable of acting unless it is flrst 
brought in contact with some tissue of a living animal. Re- 
peated washing with distilled water and drying on the water- 
bath removes this property after it has been acquired; he 
therefore concludes that living tissues can by mere contact 
impart to inert substances properties which they did not 
formerly possess. 

The movements in question are not provoked by the 
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warmUi that the fingers have imparted to the albumenoid^ 
for they occur when the substance has been cooled ; neither 
has the perspiration anything to do with it, for it takes place 
when the contact is made through waxed paper. 

M. Ziegter goes on to relate that suspecting some change 
might occur in the living creatures that had produced this 
result, rabbits were placed in light wooden boxes which were 
so small as to be constantly in contact with the sides of the 
animals. The sides of some of the boxes were then covered 
with little paper bags filled with albumen. Both sets of 
rabbits were fed in the same manner, and it was found, after 
the lapse of some days, that those in contact with the al- 
bumen had become highly diabetic and had lost weight, while 
the others were healthy and had gained a little in weight. 

In another experiment, some dros^ras were transferred 
with a little earth to thin platinum capsules, and these were 
placed on masses of blood albumen that had been held in the 
hand for half an hour. In the course of a day all these 
dros6ras had become completely insensible to the action of 
insects and albumenoids that had been subjected to a contact 
with living creatures ; and what is more extraordinary, their 
Sensibility was reversed and their cilisB contracted when 
touched by organic matters that had been in contact for some 
minutes with packets of paper containing sulphate of quinine. 
Contact of the platinum capsule with sulphate of quinine for 
twenty-four hours, caused a plant to revert again to its original 
condition. In these movements of the cilise, the action rarely 
begins before fifteen or twenty minutes, and is not complete 
for several hours. — ( Gomptes Hendua.) 

487. The Sleep of Plants* — Plants sleep in the night. 
During the day they develop their vital activity, and when 
night comes, or when they find themselves in darkness, their 
leaves take a new attitude, which is a sign of repose ; they 
fold themselves together. Keflecting that leaves are so situ- 
ated in the day-time that their upper faces look towards the 
heavens, and the lower earthward, and that the lower face, 
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pierced vn£h. holes or spiracles, is the part by which absorp- 
tion and exhalation are accomplished, while the npper, lack- 
ing these openings, is only a kind of screen designed to 
protect the absorbent face, we shall understand that this hori- 
zontality of the leaves may be a regular position of vital 
activity, and that the nocturnal folding of these same leaves 
may indicate a state of rest. It is just so, that in the night, 
we give up to absolute relaxation our muscles which have 
been tense through the day. 

The sleep of plants vaguely suggests that of animals. Strange 
though it is, the sleeping plant se^ns to desire to return io 
the time of its infancy. It curls itself up almost as if it were 
in the unblown bud, when it slept the torpid sleep of winter, 
sheltered under its strong scales, or shut up from the wind in 
its warm down. One would say that the plant tried every 
iiight to regain the position it occupied in its youth, as the 
sleeping animal cuddles and rolls himself together, just as he 
was in the bosom of his mother. — (Louis Figuieb.) 

488. Life in Qirdled Trees. — In a paper read before the 
Philadelphia Academy of Sciences, Mr. Thomas Meehan 
stated that it was a prevalent belief among the miners of 
Califomia that the mammoth Sequoias will live eight or ten 
years after girdling. In support of this statement he cited 
an observation of his own, in which an Austrian pine on his 
grounds had the main stem partially girdled by an insect, and 
he completed the injury by entirely girdling the stem. The 
part above the injury was about four years old and the whole 
tree about ten years. It continued to grow both above and 
below the wound until the last season, when the upper por- 
tion died. The whole of the section between the horizontal 
tier of branches above the girdling and the tier below, a space 
of about eighteen inches, died the same season with the 
girdling. He now exhibited a portion of the trunk with part 
of the stem which died the year of the girdling, and part 
of the piece which had grown above and died last year. 
There were four concentric rings of wood in the former and 
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eight in the latter, showing that it had made four ammal 
circles of wood after the complete girdling. 

489. Fig Leaves. — In the Indian Collection at the Interna- 
tional Exhibition, in a case of personal ornaments placed 
against the wall near the south-eastern angle of the court, may 
be observed a pair of silver leaves, exactly copied from the 
ovate leaves of the Indian fig-tree. In the same and other 
cases will be foimd a variety of metal ornaments of the con- 
ventional heart shape, and others of the shape of the ecclesi- 
astical piscina, attached to some form of cincture or girdle. 
All these variations of the leaf form are used by Hindoo 
girls to cover the vulva, and not seldom as their sole article 
of attire; while the heart and piscina forms are merely 
conventional copies of the original. This relation between 
the conventional heart shape and the female sexual organs, 
possibly explains the first use of the former as a sjrmbol of 
love; and it may also fairly be assumed that the piscina 
was a heathen emblem, a relic of the phallic worship of some 
far back Aryan stock, before it was adopted as a Christian 
one. The yoimg ladies who purchase valentines, and the 
architects who copy medisBval decorations, have probably 
been about equaUy ignorant of the meaning of the forms 
they have assisted to perpetuate. The Indian jewelry col- 
lection contains also objects of sanitary interest in the shape 
of the thumb-rings furnished with mirrors, which are worn 
by Hindoo women, and used by them in the examination of 
their persons to see if they are properly cleansed. — (Ixmcet,) 

490. Sacred Plants. — Sacred plants are not uncommon 
among the Hindoos ; among these is a species of grass called 
Doob-grass ( Cynodon dactylon), which from its tenacity of 
life, usefulness, and beauty, has been dedicated to a benevolent 
nymph, and is thus invoked in the Veda under one of its 
mystic names : " May Durvh^ which rose from the water of 
life, which has a hundred roots and a hundred stems, efface 
a hundred of my sins, and prolong my existence for a hun- 
dred years." Merely chopping this plant into small pieces 
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and sprinkling them on prepared soil is said to produce a 
green sward in a few weeks. 

VEGETABLE PRODUCTS AND THEIR USES. 

491. Fluid in the Pitchers of Nepenthes.— As the result 
of experiments on the titchers of Nepenthes, M. Faivre re- 
gards the fluid contained therein as merely the stored-up, 
ordinary transpiration of the plants. 

492. Bread from Wood. — A new and peculiar process of 
vegetation ensues in all perennial plants, such as shrubs, 
fruit and forest trees, after the complete maturity of their 
fruit. The stem of annual plants at this period of their 
growth becomes woody, and their leaves change in color. 
The leaves of trees and shrubs, on the contrary, remain in 
activity until the commencement of the winter. The forma- 
tion of the layers of wood progresses, the wood becomes 
harder and more solid ; but after August the plants form no 
more wood ; all the absorbed carbonic acid is employed for 
the production of nutritive matter for the following year; 
instead of woody fibre, starch is formed and is diffused 
through every part of the plant by the autumnal sap. Ac- 
cording to the observations of M. Heyer, the starch thus de- 
posited in the body of the tree can be recognized in its 
known form by the aid of a good microscope. The barks of 
several aspens and pine-trees contain so much of this substance, 
that it can be extracted from them as from potatoes, by 
trituration with water. 

It exists also in the roots and other parts of perennial 
plants to such an extent, as to have been employed, in times 
of famine, for the purpose of making bread. 

493. Sugar from the Linden. — ^The sweet exudation that 
appears on the leaves of the linden, alder, maple, rose, and 
some other trees, has been examined by M. Boussingault, 
who finds that it ia composed of about 55 per cent, of cane- 
sugar, 25 of inverted sugar, and 20 of dextrine. In thei 
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healthj state, the sugars elaborated by the leaves of these 
trees, tinder the influence of light and warmth, pass into the 
tissues of the plant by the descending sap ; but in certain 
diseased conditions, these saccharine products accumulate on 
the upper surfox^e of the leaves, either because they are pro- 
duced in excessive quantity or because the movement of the 
sap is hardened by the presence of on excess of dextrine^ 
This diseased state, M. Boussingault thinks, is not tho result 
solely of meteorological conditions, though they exert a cer- 
tain influence ; neither is it produced by the function of the 
leaves by insects, since the most careful watching failed to 
detect their presence, until after the exudation had commenced. 
' 494. Onarana. — A rival to tea and co£Eee is said to have 
been found in guarana or the seeds of the JPa/ulmcu aorhvtas^ 
which contain an active principle similar to that found in tea 
and coflee. 

495. A New Frtdt.— ^ fruit having the appearance of an 
apple, but which was produced by a pear-tree, growing in 
the garden of Dr. Lawrence, of Paris, Canada, was presented 
at a meeting of the Academy of Natural Sciences in Philadel- 
phia. On cutting the fruit the interior presented the char- 
acteristics of a pear. 

496. Cheap Food for Cattle. — ^Prickly comfrey is cultivat- 
ed in some parts of Ireland as food for cattle. The annual 
produce varies from thirty to eighty tons per acre in several 
cuttings. 

497. Trafflesr— These fungi, so highly prized by gastronom- 
ists, and which enter so largely into the composition of the 
'* pat4 de foie gras," are found among the roots of various 
trees, as the beach, walnut, chestnut, though those growing 
among the roots of the oak are said to possess the finest flavor. 
Of some twenty-four varieties only four are edible. Two of 
these ripen in autumn and are gathered in the beginning of 
winter ; these are known as the black truffle and the winter 
truffle. They are common in Italy and the south of France, 
and are found occasionally around Paris and in EuglancL 
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Thej must vegetate on decayed wood, -and tkey can only 
grow to advantage in groves where the shade is not too 
dense. A rainy July and Angast greatly fovors their de- 
velopment. At the proper season they are hunted or found 
by trained pigs and dogs. They are said to possess consid- 
erable aphrodisiac power. 

496. CelliiloBe ittoduced in the Dark. — H. Karsten finds 
that in bean plants germinated and grown in the dark^ the 
production of ceUulose is greater than in i^ose grown during 
the same period in the Hght. The gain in cellulose in the 
plant grown in the dark, over that existing in the seed, being 
275 per cent., while the gain in the light is only 32 per cent. 
The beans were in both cases harvested when the second 
leaf appeared. 

499. Giant <:nie8t3iu&>tree8.— The giant chestnut-tree of 
Mount Etna is supposed to be about one thousand years old. 
Its early history is lost in myth ; and the legend is that long 
ago, a Queen of Aragon, while passing, was, with her suite 
of one hundred horsemen, driven to take shelter under its 
branches. So to this day it is known as the Castagno di 
Cento Cavalli. 

500. Ooloring Matter in Plants.— The examination of the 
coloring matter of various species of plants, from the lowest 
fungi and lichens to the most perfectly developed flowenng 
plants, is being at present conducted in England by Mr. H. C. 
Sorby and others. The method of examination consists first 
in determining the relative solubility of the coloring matters 
in sudi menstrua as alcohol, ether, chl(H*oform, bisulphide 
of carbon, etc. The actions of chemical reagents on the solu- 
tions obtained are then injestigated ; and finally the extracts 
are submitted to examination by the spectroscope and polari- 
scope, to determine the ph3r8ical properties that these instru- 
ments possess the power of unveiliog. 

Setting aside the beautiful phenomena that must meet the 
investigators at every step in this attractive field of inquiry, 
there are doubtless practical results and .substantial rewards 
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also awaiting them ; for among the numerous brilliant colors 
that many plants possess, there must be many that might be 
applied in the arts and manufactures if we only knew how 
to extract and preserve them. 

501. Action of Blectricity on the Oolon of Flowers. — M. 
Becquerel shows that electricity destroys the colors of flowers 
by destroying the envelopes of the cells containing the color- 
ing matter. 

502. Odom of Flowers.~A larger proportion of white flow- 
ers are fragrant than those of any other "color ; yellow comes 
next, then red, blue, violet, green, orange, brown. — {2%e 
SorticfultvHat, ) 

503. Sunflowers and Malaria.~Sunflowers are said to ex- 
hale an ozonized oxygen, and are therefore recommended for 
cultivation in malarious districts, to destroy the malarial 
poison. They are in addition very useful plants, yielding 
about 40 per cent, of good oil from their seeds, and their 
leaves serve as fodder for cattle. A diet of sunflower seeds 
is said to increase the laying power of fowls. 

DISEASE AND DEATH IN PLANTS. 

504. The Potato Disease*— It is thought that 1872 will be 
one of the worst years of the century for potato-rot in Great 
Britain, and the newspapers are urging upon the Government 
the necessity of appointing a commission to investigate the 
matter. Nature suggests that such a commission would 
have to inquire whether the disease is most prevalent on 
any particular soil ; whether, as some assert, seed left in the 
gro'L tt^ugh th; winter enjoyB compara^e immunity as 
contrasted with that sown in the spring ; whether seed intro- 
duced from a distance is safer than that grown in the neigh- 
borhood ; whether old varieties are dying out, and new ones 
are comparatively healthy ; whether, if the disease can by any 
means be warded off till August 10th, the crop is then com- 
paratively safe ; and many others on which every diversity of 
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Opinion exists. On one point almost all authorities are 
agreed, viz.y that the disease generally makes its first decided 
appearance when the air is charged with electricity. 

According to De Bary, Montague, and Berkeley, the fungus 
that causes potato-rot bears an abundance of spores on the tips 
of the branches, the mycelium or spawn burrowing amongst the 
cellular tissue of the leaf, and causing rapid decomposition, 
while the vertical threads which branch and bear the spores 
find their way through the stomata or leaf pores. The spores 
themselves, Mling on different parts of the plant, germinate, 
and penetrating the tissues, produce a brown tint, not only in 
the cells with which they are in immediate contact, but also 
in the adjacent cells. In addition to these spores, or more 
correctly speaking, conidia, the fungus produces also zoo- 
spores, or moving spores, furnished with the well-known 
movable threads or processes, and which are differentiated from 
the contents of some of the ordinary spores. These bodies, 
like the ordinary spores, germinate and penetrate the tissues, 
producing the same brown tints, and in the same way as the 
kind already mentioned. 

The growth of the fungus is greatly promoted by wet wea- 
ther, and the " sowing " over the crops of lime, which acts as 
a powerful dessicant, is therefore a natural remedy, as also is 
the application of soot, the properties of carbon as a disinfect- 
ant and absorbent of gases being so well known. Professor 
Gardner states that the diseased tuber is strongly alkaline, 
from the presence of ammonia, the sound potato having an 
acid reaction. 

Dr. • Hooker's statement, that the starch of the diseased 
potato is not affected by the parasite, but retains its nu- 
tritive properties, is worthy of more attention than it has re- 
ceived. He recommends rasping the peeled tubers upon a 
grater into a tub of cold water. In a few minutes the starch 
will be foimd to have sunk to the bottom, and the diseased 
matter, woody fibre, etc., will be suspended in the water, and 
should be poured away with it. Two or three such washings 
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will remove all impurities and render the starch fit for use. 
— {NtUfwre,) 

505. Amtt of Potato-rot.— Sulphite of lime is said to ar- 
rest the potato-rot when it is dusted over the tubers. 

•506. Decay of Fruits.— The rapidity with which fruits de- 
cay after they have ripened is owing to the development of 
certain fungi. Of one of these, the well-known mildew, Mucor 
stoUmifer^ WyviUe Thomson says : This species is often found 
on juicy fruits, covering them with white woolly patdies 
scattered over with small black beads, and producing rapid 
putrefaction beneath the surfskoe of the fruit. A number of 
deHcate branching filaments form a rich net-work in the sub- 
stance of the fruity filaments which are easily distinguished 
from those of some nearly allied forms by their long simple 
tubes without partitions. These delicate filamentous tubes, 
which are the parts first to appear and form the basis as it 
were of the fungus, are called the mycelium, and are found in 
almost all fimgL 

507. Cause erf Decay erf Wood.— The decay of wood is gen- 
erally supposed to be caused by the decomposition of the al- 
bumen contained in the sap, and from this decomposition re- 
sults a poison, which, being in juxtaposition with the heart, 
speedily induces decay in it ; another cause is a slow oxidation 
which attacks both the sap and the heart, but particularly the 
latter. By impregnating the wood with creosote, both of these 
causes of decay are avoided, and the iron bolts and spikes em- 
ployed in joining parts together are likewise preserved. 

508. A Narcotic Fungus.— A fungus that grows on the cal- 
careous rocks of Florida is said to possess narcotic properties, 
and to be used by the natives to some extent as a substitute 
for tobacco. — (Dr. Isibob Walz.) 

509. Injury to Vineyards from Factories.— Manu&cturers in 
France have been in many instances obliged to pay heavy 
damages to the owners of vineyards for the injury done to 
the grapes by the smoke from their chimneys. 

510. Remedy for the Vine Pest^— The vine pest v^ Fi:9BCe, 
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and the best means for its cure, is the subject of a recent re- 
port by a committee of the Academy of Sciences. M. Faucon 
proposes to put the whole vineyard under water for two days, 
and so suffocate the insects without injuring the plant. When 
this is not practicable, M. Blanthon proposes to water the 
plants with water containing one part of impure phenic acid 
to one thousand of water. 

511. Action of liightning on Trees.— Lightning striking a 
tree in May or June, when it is filled with sap, generally bui*st8 
and rends the branches or trunk by the sudden conversion of 
the fluid into steam. At other seasons, when the tree may not 
show the usual evidences of a lightning stroke, its vitality is 
nevertheless destroyed or injured by such electrical discharges, 
and after a few days the leaves wither and the branches die, 
just as surely as if it had been visibly burst asunder. 

512. The Codling Moth. — ^Professor Eiley, the Missouri 
entomologist, attaches great importance to the use of bandages 
of straw, hay, or cloth, for the purpose of entrapping the larvsB 
of the codling moth on apple-trees. 

513. Cure for Insects on Plants. — An authority asserts that 
an in^sion of white hellebore may be used with great advan- 
tage in destroying the insects that infest so many flowering 
plants. 

514. Action of Petroleum on Plants.— The use of petroleum 
to destroy the borer that infests the orchards in California has 
been found to injure and even kill the trees. 

515. Action of Goal Oas on Trees. — Experiments were re- 
cently made in Berlin to ascertain the effect of gas on the 
roots of trees. The gas from the street mains was delivered 
into the soil, in which two lime-trees and a maple were planted. 
After the lapse of two months the roots were examined, and 
it was found that aU the fibres were dead. The bark of the 
strongest roots was decayed, and even the woody part altered. 
The gas was then cut off to see if the trees would recover ; 
one of the limes produced a sickly crop of leaves, but the 
other trees showed no signs of life. 

9 
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516. Rnst in Peach-trees. — The rust of peach-trees is, ac- 
cording to M, Prillieux, a microscopic mushroom, and to pre- 
vent its increase the affected parts must be cut off as soon as 
possible, and burned. 

517. Effect of the Cultivation of Peach Orchards. — An ex- 
amination of twenty peach orchards in Delaware and Mary- 
land shows that in those which were well cultivated the buds 
on the peach-trees were plump and healthy, while in those that 
were not cultivated the buds were blighted. In the first, the 
new wood was foi-med early in the season, and the buds were 
well matured and able to endure the winter cold ; while in the 
latter, the buds, being immature and spongy, they succumbed 
to the action of the frost. 

518. Yellows in Peach-trees Professor E.. C. Kedsie, of 

the Agricultural College at Lansing, Michigan, thinks that the 
yellows in peach-trees 'is caused by a fungus at the root. 
Among the various methods of cure is the use of hot water 
poured into shallow trenches around the trees, and thus 
brought into contact with the roots. 

519. £2zcrescences on Orape-vine Roots. — Mr. Campbell 
states that the results of his investigations as to the cause of 
the hard excrescences- on the roots of young grape-vines, show 
that they are produced by a species of aphis or plant-louse. 

520. Effect of Temperature on the Roots of Plants. — J. Bi- 
aloblocki finds that if the roots of barley plants are exposed 
to a temperature of 55° for a few hours, no injury is received. 
Very young barley plants may even be submitted to a temper- 
ature of 50° for four or five days, but after two leaves are pro- 
duced the plant is killed by this temperature in twelve or 
twenty houra. 

521. Death in Plants Plants,' like animals, have their 

maladies. An abnormal and feverish arrest or acceleration of 
the sap in the vegetable is followed by definite consequences 
not unlike those attending similar disturbances in the circula- 
tion of the blood in an animal ; among these are excrescences 
of the bark like the skin diseases of animals, the abortion of 
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entire organs, the vicious development of others, and the 
outward flow of pathologic fluid. A plant exposed to ex- 
tremes of heat and cold soon sickens and dies, and if exposed 
to a current of cold air, can no more live than could an ani- 
mal kept in the same place. In a word, a plant is sick or 
well according to the conditions to which it is exposed. 

Old age and death come to plants as to animals. The 
plant, having withstood the various maladies which threaten 
it, cannot escape gradual old age. In process of time its 
vessels become tough ; and their calibre, having shrunk, is 
obliterated, and can no longer give passage to the sap or other 
fluids which must traverse them. Liquids are not sucked up 
with the same regularity. They no longer transude through 
the vegetable tissue with the same precision. Stagnating, 
they become corrupt, and their decomposition is conununi- 
cated to the vessels that enclose them. They cease to act 
and the plant dies. — (Louis Figuier.) 

522. Death by Frost. — Whether plants die in freezing or 
in thawing has long been a subject of discussion. Professor 
Goeppert, of Breslau, flnds that in certain white orchids in- 
digo is produced as the result of a chemical change that 
occurs during the death of the plant. When any of the cells 
are crushed or their vitality in any way injured, they imme- 
diately turn blue. On exposure to cold, the flowers at once 
undergo this change, showing that in some instances death 
occurs in freezing. 

523. The Death of the Evergreens.— In a paper read by 
Mr. S. B. Parsons before the Rural Club of New York, the 
author said : It must be recollected that we often have a 
warm season in Janu£^ry, and sometimes in March, succeeded 
by intense cold, but without any injury to plants. The last 
winter was one of very steady cold ; and there was no warm 
weather either in January, February, or March. The ground 
has never been filled with moisture since the dry year of 
1870. The rains of last summer did not penetrate deeply, 
and the whole of last winter was so free from rain that nearly 
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all cisterns were exhansted. The soil therefore became as 
dry as dust. Now it is well known that if the root of a plant 
is exposed to the open air when the cold is extreme, it will 
perish; but if it is covered in the earthy it is safe. The 
moisture in the ground freezing with the earth, forms a 
casing around the roots through which the cold cannot pene- 
trate. But if the soil is perfectly dry, there is no solid en- 
casement for the roots, and the frost passes freely in, killing 
the delicate fibres. Such was the state of the soil last winter, 
and the result seems perfectly natural. 

In the discussion which followed, Dr. Horace Greeley, the 
President of the Society, stated that his observation led him 
to the conclusion that those evergreens died which were shel- 
tered from the weather, while others of the same variety, 
standing in more exposed situations, came out in spring im- 
harmed, or, at worst, only slightly affected ; on his own feirm 
this was .almost invariably true. In the warm, sunny nooks 
the sap started in February ; then came the biting frost, and 
death ensued. In his opinion, two-thirds of all the ever- 
greens that were killed, were killed by the tremendous freeze 
in early March; for the trees that were destroyed round 
about New York and on Long Island passed unscathed 
through the more rigorous but more uniform winter in New 
Hampshire. 
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FOOD AND DIGESTION. 



524. Iron in the Food. — If it is admitted that iron is a nec- 
essary constituent of the blood, it must be found in the food 
or the animal will perish. All vegetables that nourish ani- 
mal life, therefore, in all probability require iron in the soil 
in which they grow, in order to reach their full development. 

Prince Salm-Horstmar made a series of experiments on the 
function of this metal in plant-life, and succeeded in commu- 
nicating chlorosis to grass and colza by growing them in a 
soil free from iron ; he also showed that the chlorosis dis- 
appeared when iron was furnished. Eusebe Gris in 1849 
first attached chlorosis of the leaves to a want of iron. 

M. Boussingault now shows that even in the white blood of 
invertebrates, there is almost as much iron as there is in red 
blood ; and plants without green coloring matter, as mush- 
rooms, contain as much as those that are colored. 

525. Food of the Thibetans. — Dr. Campbell states that 
during the summer these people use very little fresh meat. 
They do not like it either boiled or raw, unless it has been 
dried. In the month of November, when the dry winds pre- 
vail, the supply for the year is slaughtered, and after skin- 
ning and cleaning the animal, it is stood on its feet in a cur- 
rent of air. In a couple of days it becomes quite dry and 
hard, and is then considered fit for use, and will keep for a 
year without change. When very dry it is powdered and 
diffused through water, forming a very nutritious drink. 

526. Horse-flesh as Food. — Sixty thousand horses were 
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Blain in Paris for human food, between September, 1870, and 
January, 1871 ; and as far as has been ascertained; no evil 
consequences have arisen in those obliged to resort to this 
diet. — (Da. Leon Soubeiran.) 

527. Preserving Meats In the process of Martin de Lig- 

nac, each ham or other piece of meat is laid in one pan of a 
scale ; in the other pan a weight equal to that of the hamand 
the dose of brine required to cure it is placed ; a pointed tube 
is then forced into the ham, and the dose of brine injected into 
it under a pressure of about fifteen feet of fluid. The meat 
swells up, and when the balance indicates that the proper dose 
has been received, the tap is turned and the tube removed. 
The exterior is then duly salted by immersion in a vat of 
lime, and the meat is ready for the smoking-<;hamber. 

528. Indigestible Sausage Cases. — A sheet of ordinary white 
blotting-paper, which will tear by its own weight when wetted, 
is converted into a material haying all the properties of tough 
parchment, by merely dipping it for a few seconds into sul- 
phuric acid. The Germans are using this artificial parch- 
ment for sausage-skins. It need hardly be said that it is 
highly indigestible. 

529. Earth in Food. — ^The earth added by some of the in- 
habitants of the shores of the White Sea to the flour em- 
ployed in the preparation of bread, is found by chemical and 
microscopical analysis to be chiefly alumina without any or- 
ganic matter. It is difficult to understand what the object of 
adding the earth is, as it is perfectly indigestible, and alum- 
ina serves no known purpose in the body. 

530. Preservation of Food. — A process for the preservation 
of all kinds of food is proposed by M. Sacc. It consists in 
taking the meat, poultry, fish, or other objects, removing the 
viscera, and placing them in a barrel in alternate layers with 
powdered acetate of soda. In about forty-eight hours the 
salt extracts a large proportion of the fluid, the articles are 
then dried in the air and packed in close vessels. The whole 
operation reduces the weight about one half. The acetate is 
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recovered by evaporation and recrysfcallization ; the mother 
liquid fumishing an excellent meat extract, which may be 
used with the dried flesh to great advantage. 

531. Meat ZbdiactB. — ^In past times it was the fashion to 
treat diseaae by the reducing plan, and every physician was 
skilled in the use of the lancet. To this the so-called sus- 
taining plan has succeeded, but if the statements of the well- 
known physiologist Muller are true, the meat extracts and 
beef-tea how so generally given to patients with the idea of 
sustaining their strength, not only fail in that purpose, but 
are sometimes positively injurious. Concerning them Muller 
says : Meat extracts are neither directly nor indirectly food, 
for they do not contain nutritious albumenoid matter, nor do 
they prevent the waste of the tissues of the body. In small 
doses they are useful on account of the stimulant action of 
the potassa salts on the organs of digestion and circulation, 
but in large doses they may be very injurious. When given 
to convalescents in whom the system is exhausted, the 
potassa salts so largely present in these extracts, instead of 
promoting nutrition, interfere with it, first by direct action 
on the blood-globules, causing a diminution in their power to 
absorb oxygen ; and, second, by preventing the exhalation of 
carbonic acid in the lungs, and consequently impeding the 
access of oxygen. 

532. Endemann's Prooess for Preservixig Meats. — In a recent 
paper by Dr. Endemann on the " Preservation of Meat," it 
is stated that the value of meat extracts is over-estimated, 
since the ashes of the extraet are as nutritious as the extract 
itself. The tendency of salting and the after freshening to 
remove the extractive material, and the action of smoke to 
render the meat indigestible, are also discussed. The author 
finally proposes to preserve meat by cutting it in thin slices 
and drying it in a hot-air chamber at a temperature below 
140° F. Thus prepared the albumen is not coagulated, and 
the meat will take up water, and may bo employed in the 
preparation of many very nutritious and agreeable dishes. 
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533. Dessicatioii of Fruits and V^etables.— The complete 
dessication of fruits and vegetables and the concentration of 
such fluids as milk, may be accomplished in the most satis- 
factory manner by the following arrangement : By means of 
a fan blower, air is driven through tubes containing quick- 
lime, which has an intense, affinity for moisture. The air is 
thus thoroughly dried, and then passed over the materials, 
which should be placed in tubes, or spread out in thin layers. 
After the dry air has absorbed the moisture from the mate- 
rials, it is conducted to the blower and again driven through 
the lime tubes, dried, and passed to the arrangement contain- 
ing the materials to be dessicated. The rapidity of the oper- 
ation may be greatly increased by warming the air moderately 
before it passes to the receptacle containing the materials, 
and cooling it before it enters the lime tubes. 

534. Bread made directly from Grain-^A process has been 
devised in France for making bread directly from grain. The 
outer covering of the wheat having been removed, it is 
soaked in water at a temperature of 175°. It then passes 
through a series of baths at a temperature of about 105°, by 
which the gum-like covering of the grain is removed. Dur- 
ing the soaking, the grain absorbs about seventy per cent, of 
water, which prepares it for immediate conversion into a paste 
by a chocolate mill as soon as it is removed.from the last bath. 
The paste thus prepared is white, and afte^, being leavened 
and fermented makes an excellent bread, the yield being 
about thirty per cent, greater than by the ordinary metHdd> 

535. Well Water.— Jules Lefort has examined the water x, 
of wells in the vicinity of graveyards in France, and con- '^ 
eludes that the water of such wells is contaminated with 
drainage from the graves, even though the wells are at a 
greater distance than 100 yards, which is the legal limit. 
Those of our readers who have visited the home of Charlotte 
Bronte will have increased interest in this matter, when they 
call to mind the close proximity of the graveyard to the well 

of the house in which she lived. 
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536. Infltienoe of Diet on Xffillc. — Woman's milk, when the 
food is insufficient, shows a diminution in the butter, casein, 
sugar, and salts, while the albumen is increased. The change 
occurs in four or five days. — (E. Decaisne.) 

537. Oonditioa of the Casein in Milk. — Quevenne states 
that the casein of milk is chiefly in a state of suspension, 
and not of solution. He points out that when milk is fil- 
tered, most of the casein remains on the paper, and that the 
filtrate has a lower specific gravity than the original milk ; 
moreover, that in asses' milk the expanded grains of casein 
can be seen by the microscope ; they dissolve in ammonia but 
not in ether. — (Jov/mal of Chemical Society,) 

538. Bouasiiigault on Chuining. — M. Boussingault finds, as 
the result of a series of experiments on churning milk, that 
only three-fourths of the butter is obtained by this method. 
He also states that it is not difficult to detect by the micro- 
scope the difference between this milk and the buttermilk 
that remains after churning cream. The mixture of butter- 
milk with skim-milk may also be detected, and distinguished 
from fresh milk, which it closely resembles. — {Animles de 
Cherrde^ March, 1872.) 

539. Artificial Butter. — ^Experiments having demonstrated 
that cows living on very scanty diet still secreted milk con- 
taining butter, it became evident that the butter must have 
been prepared from the fatty tissues of the animal. This led 
to a series of experiments on splitting up animal fats, which 
have resulted in the preparation of an artificial butter from 
suet. The suet is first finely divided by circular saws in a 
cylinder. It is then treated with water, carbonate of potassa, 
and finely divided fresh sheeps' stomachs, at a temperature of 
45° C. The pepsin and heat separate the fat, which floats on 
the surface, whence it is decanted, and when cool placed in a 
hydraulic press, which separates the stearic from the semi- 
fluid oleo-margarine, which is employed as follows in the 
preparation of the butter: 50 kilos of the fat, 25 litres of 
milk, and 20 litres of water are placed in a chum ; to this 100 

9* 
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grammes of the soluble matter obtained from cows' udders and 
milk glands is added, together with a little annatto. The mix- 
ture is then churned, when the butter separates in the usual 
oianner. 

540. Roasting Oofiise. — In France the roasting of coffee is 
quite a science, the roaster being required to study the prop- 
erties, of the different kinds of berry, since each sort must be 
roasted for a certain period of time. The operation is con- 
ducted in a hollow iron sphere^ by the rotation of which all 
the berries are equally exposed to the heat. During the 
roasting the ball is closed and the gases confined,l>ut at the 
close of the operation the valve is opened and the gases 
allowed to escape. The roasted berries are then quickly 
transferred to carefully closed vessels. 

541. Preparation of Tea. — The definite effects sought from 
tea-drinking, over and above the mere comfort given by hot 
liquid, are produced by two ingredients of the leaf, the alka- 
loid theine and the aromatic matter. The latter is what is 
chiefly valued by the refined connoisseur of tea; and accord- 
ingly he (or she) makes tea by pouring perfectly boiling 
water on a pretty large allowance of leaf, drinking off the 
first infusion and rejecting the rest. Made in this manner 
tea is, no doubt, not merely a very pleasant beverage, but 
also a most useful restorative ; but unfortunately so far from 
being cheap, it is a costly beverage, and the poor cannot 
afford to drink it. The plan which they adopt is that of slow 
stewing^ the tea-pot standing for hours together upon the hob. 
The result of this kind of cooking is that a very high percent- 
age of theine (and also of the astringent substances, which are 
ruinous to fine flavor) is extracted ; and the tea, though poor 
enough as regards any qualities whicl^ a refined taste would 
value, is a decidedly potent physiological agent. — {Lancet) 

542. Tea Drunkards*— Dr. Arlidge, one of the Pottery In- 
spectors in Staffordshire, has put forth a sensible protest 
against a very pernicious custom which rarely receives suffi- 
cient attention, either from the medical profession or tho 
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public. He says that the women of the working-classes make 
tea a principal article of diet, instead of an occasional bever- 
age. They drink it several times a day, and the result is a 
lamentable amount of sickness. This is no doubt the case ; 
and, as Dr. Arlidge remarks, a portion of the reforming zeal 
which keeps up such a fierce and bitter agitation against in- 
toxicating drinks might advantageously be diveiiied to the 
repression of this very serious evil of tea-tippling among the 
poorer classes. Tea, in anything beyond moderate quantities, 
is as distinctly a narcotic poison as is opium or alcohol. It 
is capable of ruining the digestion, of enfeebling and disorder- 
ing the heart's action, and of generally shattering the nerves. 
— ( The Ijancet.) 

ALCOHOL AND TOBACCO. 

643. California Wines.— Sonoma county produces white 
wines like those of Germany. 

Napa valley and Santa Clara county make excellent clarets. 

Sacramento valley, at the foot of the hills, sweet Muscats. 

El Dorado county, wines like Burgundy. 

Solano county, a Port. 

San Joaquin and Stanislaus counties, Madeira, 

Los Angeles county, wines like Chablis. 

544. Action of Electricity on Wines M. Scoutetten states 

that wines may be improved by passing an electric current 
from platinum electrodes through them. 

545. Elimination of AlcohoL — Dr. Dupr6, in a paper re- 
cently read before the Royal Society, London, shows that the 
quantity of alcohol eliminated by the breath is exceedingly 
minute compared with that which is swallowed, thus support- 
ing the doctrine of the oxidation of alcohol in the system, 
and its conversion into heat or some other force. During his 
experiments, the doctor found that there is in the breath, and 
other excretions of persons who drink no alcohol for weeks,, 
a substance so much like alcohol, that when tested chemically 
it gives the same reactions as alcohol itself. 
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Dr. Dupr6 also shows that the amount of alcohol elimi- 
nated daily does not increase when the diet is continued ; as 
it is not eliminated, it must of necessity be consumed in the 
system. 

546. Action of Aloohol on the Tiisoes. — M. Champouillon 
believes that alcohol, in lowering the vitality of the tissues, 
hastens their decomposition after death. EspeciaUy wa« this 
noticed as regards the time at which decomposition inter- 
vened in the bodies of the soldiers and insurgents in Paris ; 
the former being sober, and the latter often drunkards. 

547. Froducts of Oombustion of Tobacco.— The investiga- 
tions by Yohl and Eulenberg into the nature of the products 
arising in the combustion of tobacco, furnish the following 
results : Dividing the products into two groups, viz., those 
volatile below 160°, and those volatile between 160° and 
250°, both portions possess the same physiological action as 
nicotine (contraction of the pupil, difficult respiration, con- 
vulsions). They also act more quickly when introduced into 
the stomach than when injected under the skin. The inves- 
tigators think that the unpleasant and injurious consequences 
of smoking are produced by pyridine and picoline bases, and 
not by nicotine. In comparing the use of the pipe and cigar, 
they conclude that stronger tobacco may be smoked in cigars 
than pipes, because there is less of the volatile poisonous 
pyridine produced in the former than in the latter. 

548. The Use of Tobacco. — ^In a report to the Medico-Chi- 
rurgical Society of Liege, by Dr. Lebon, the following con- 
clusions are presented : 

1st. For every 100 grains of tobacco used, at least one 
tenth of a grain of nicotine is absorbed. 

2d. The diurnal quantity of tobacco consumed by an ordi- 
nary smoker is about three himdred grains. 

3d. The cigar and cigarette are most dangerous ; the nar« 
gile or long-tubed pipe the least dangerous. 

4th. The effects of tobacco smoke are the same as those 
following the administration of nicotine. 
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5th. The Fesinous liquid which condenses in a pipe is 
ahnost as poisonous as pure nicotine, and destroys the lives 
of animals rapidly. * 

6th. The liquid condensed from the smoke in the mouth 
and lungs contains ammonia, nicotine, &ts, resins, and color- 
ing matters. One drop of this speedUy produces paralysis 
and death in young animals. 

7th. Nicotine is a poison of which tihie effects pass off 
quickly, and to which toleration is very soon established. 

8th. In men, small doses of tobacco smoke excite the intel- 
lectual Acuities; repeated doses produce palpitations, disor- 
dered vision, and decrease of memory. 

MUSCULAR AND OSSEOUS SYSTEMS. 

549. Muscular Bz|»:e8sioiL — ^Those who would degrade the 
body in order, as they imagine, to exalt the mind, should con- 
sider more deeply than they do the importance of our mus- 
cular expression of feeling. The manifold shades and kinds 
of expression which the lips present — their gibes, gambols, 
and flashes of merriment ; the quick language of a quivering 
nostril; the varied waves and ripplles of beautiful emotion 
which play on the human countenance, with the spasms of 
passion that disfigure it — all which we take such pains to 
embody in art — ^are simply effects of muscular action. When 
the eye is turned upward in rapt devotion, in the ecstasy of 
supplication^ it is for the same reason as it is rolled upward 
in fainting, in sleep, in the agony of death : it is an involun- 
tary act of the obHque muscles when the straight muscles cease 
to act upon it. We perceive, then, in the study of muscular 
action, the reason why man looks up to heaven in prayer, 
and why he has placed there the power " whence cometh his 
help." A simple property of the body, as Sir C. Bell observes — 
the fact that the eye in supplication takes what is its natural 
position when not acted on by the will — has influenced our 
conceptions of heaven, our religious observances, and the 
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habitual expressions of our highest feelings. — (Professor 
Maudsley.) 

550. Action of the Muscles in Walking.— In walking, peo- 
ple never follow a straight line for any length of time, but 
soon incline either to the right or to the left ; and conse- 
quently, on a level plain of great extent describe a circle, the 
diameter of which depends on the amount of deflection from 
the straight line. — (Professor B. G. Wilder.) 

551. Source of Muscular Activity. — The experiments of 
Weiss appear to show that muscular activity and power de- 
pend on the amount of glycogen contained in the muscular 
tissue. 

552. Exercise and Muscular Development— The Duke of 
Cambridge says his attention has been drawn to the fact, that 
the clothing fitted to recruits on joining the army, after a 
short course of drill and improved diet, becomes too tight 
xicross the chest and around the neck. What better evidence 
could we have of the good effects of such exercise ? 

553. Photographing the Heart's Action. — ^The movements of 
liquids in the barometers and thermometers, the passage of 
spots across the sun, the indications of the spectroscope, are 
registered daily by the photograph. We now add to the many 
other duties performed by this handmaiden of Science, that of 
registering the action of the human heart. 

The device by which this result is attained, is the inven- 
tion of Dr. Ozanam. It consists of a thin india-rubber bag 
to which a short glass tube is attached ; sufficient mercury is 
poured into the apparatus to fill the bag and a portion of the 
tube, and the instrument is placed over the heart of the per- 
son to be examined. Thus arranged, every pulsation of the 
heart is indicated by a corresponding movement of the mer- 
cury in the tube, and by suitable photographic apparatus, 
provided with a moving sensitive slip of paper, a perfect 
registration of the extent and rate of the pulsations is ob- 
tained. 

As an earnest of the discoveries this ingenious device is to 
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yield, we are told that the photographic image thus obtained 
shows " that the column of mercury (representing, of course, 
the blood in the arteries) bounded with one leap to the top 
of the scale and then descended again to its original level by 
three or four successive falls." Four descriptions of dicrotism 
have in this way been proved to exist, the fall of the pulse 
sometimes taking place in successive horizontal lines and 
sometimes in ascendant lines, the column reascending two or 
three times before falling altogether. 

554. New Development of Bone. — M. Phillipeaux claims 
to have developed bone in the abdominal walls of a rabbit by 
the transplantation of periosteum from the tibia. The ossi- 
fication was complete in fifty days, but at the termination of 
one hundred and twenty days the new bone had disappeared, 
having been absorbed. The results recall the experience re- 
lated by Hudibras. 

NERVOUS SYSTEM. 

555. Cost of Brain-work. — Brain- work costs more food than 
hand- work. According to careful estimates, and analyses of 
the excretions, three hours of hard study wear out the body 
more than a whole day of severe physical labor. Another 
evidence of the cost of brain-work is obtained from the fact 
that though the brain is only one-fortieth the weight of the 
body, it receives about one-fifth of all the blood sent by the 
heai-t into the system. Brain-workers therefore require a 
more liberal supply of food, and richer food, than manual la- 
borers. 

556. Origin of the Nerve-force.— Having discovered a form 
of battery in which sticks of phosphorus and sulphur were 
acted on by a solution of caustic potassa to produce a cur- 
rent of electricity, Mr. St. Clair Gifay thereupon advances the 
following singular hypothesis regarding the nerve-force : Phos- 
phorus existing in the brain, and sulphur in the liver, and 
the fluid blood between them being alkaline, electricity must 
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be developed; and siuoe nerre-force has in it an electric 
element, it mufit originate in the reactions of the blood on the 
brain and liver. Mr. Gray also regards the sympathetic 
system as being merely a part of the general nervous system, 
'while the membranes of the great serous cavities act after the 
manner of a Leyden jar. 

557. Rastonillon of the Bndn in Blrd8.^Yoit, of Munich, 
thinks that he has seen a restoration of the brain in pigeons 
after its excision. 

558. Cause of Deactral Pie-emiiience. — In the discussion of 
the question of dextral pre-eminence, Dr. William Ogle 
maint>ains the opinion that it is the result of greater com- 
plexity in the structure of the left side of the brain. When, 
on the other hand, the complexity is greatest on the right 
side of the brain, the person is left-handed. That dextral pre- 
eminence is owing to cerebral development, and not to mere 
conventional agreement or education, the doctor thinks is 
evident from the fact that it appears before edu<iation is 
commenced, and that it applies to the leg as well as to the 
arm. 

559. Signs of Defective Brain. — ^The observation of Pro- 
fessor Laycock, that with defective organization of the brain 
there is generally associated certain peculiarities of portions 
of the face coiTesponding to the same cranial vertebrae, is 
attracting considerable attention. These changes in question 
affect chiefly the chin and ear. 

560. Prophetic Inspixatioo. — ^Perhaps it is in the excitation 
of its sympathetic feelings and ideas by a disordered organ, 
during sleep, that we may discover the explanation of a fact 
which seems to be undoubted, and to be more than accidental ; 
namely, that a person has sometimes dreamed prophetically 
that he would have a particular internal disease, before he 
consciously felt a symptom of it, and has been afterward 
surprised to find his dream come true. — (Pbofbssor Mauds- 
ley.) 

561. Memory. — Many philosophers regard memory as being 



ANATOMY AND PHYSIOLOGY, 209 

peculiar to inind, but Maudslej says this cannot be the 
case, for it must exist in all the nerve-centres of the body. 
How, were it otherwise, could these nerve-centres be edu- 
cated to produce movements in answer to impressions ? A 
nerve-centre, whether of sensation or movement, that was 
devoid of memory, would be an idiotic centre, and incapable 
of education. So far from memory being a faculty peculiar 
to the mind, it is, as Mr. Paget has suggested, a property of 
every tissue of the body. The scar of a cut is an evidence 
that the tissue recollects the injury it has received. An at- 
tack of small-pox is never forgotten by the system. 

While we may admit that memory is a function of the whole 
system, nevertheless its highest development is in the greatest 
nerve-centre or brain. Impressions received in times long 
past may here remain dormant almost for a lifetime; con- 
sciousness and the utmost effort of the will may be power- 
less to arouse them, but sooner or later the poison of fever, 
the horror of a dream, or the agency of drowning, may in a 
moment dissipate the cloud, and in an instantaneous flash 
the scenes of a long-forgotten act appear as vividly and as 
really as when they were first enacted, or may even be as 
De Quincey has suggested : that the opening of the book at 
the day of judgment shall be the unfolding of the scroll of 
memory. 

562. BSiniiciy. — ^Regarding mimicry, A. £.. Wallace says: 
The attitudes of some insects may also protect them, as the 
habit of turning up the tail by the harmless rove-beetles no 
doubt leads other animals besides children to the belief that 
they can sting. 

563. Instinct and Education. — It is said that birds do not 
lea/m to make their nest as man does to build, for all birds 
will make exactly the same nest as the rest of their species, 
even if they have never seen one, and it is instinct alone that 
can enable them to do this. No doubt this would be instinct 
if it were true, and I simply ask for proof of the fact. This 
point, although so important to the question at issue, is 
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always assumed without proof, and even against proof, for 
what facts there are, are opposed to it. Birds brought up 
from the egg in cages do not make the characteristic nest of 
their species, even though the proper materials are supplied 
thcon, and often make no n&Bt at aH, bat mdel j heap to- 
gether a quantity of materials ; and the experiment has never 
been £drly tried of turning out a pair of birds bo brou^it up,' 
into an enclosure covered with netting, and inEkiiing €be re- 
sult of their untaught attempts at nest-making. With regard 
to the song of birds, however, which is thought to be equally 
instinctive, the experiment has been tried ; and it is found 
that young birds never have the song peculiar to their species 
if they have not heard it, whereas they acqidre very easily 
the song of almost any other bird with which they are 
associated. — (A. R. Wallace.) 

564. Language. — " We should be quite as much warranted in 
assigning to the mind a special faculty of writing, of walking, 
or of gesticulating, as in speaking of a special faculty of 
speech in it." Visible muscular expression is to passion what 
language or audible muscular expression is to thought. 

565. Automatic Idfe. — If a drop of acetic acid is placed on 
the under surface of the thigh of a decapitated frog, the 
animal will rub it off with the back surface of the foot of 
the same side. If that foot is cut off, the animal makes 
attempts to remove the drop of acid, but as it caamot, it soon 
ceases its endeavors, becomes restless, and finally rubs it off 
with the foot of the other side. 

How are we to explain these puzzling phenomena ? Can 
they be mental ? The period of restlessness, the final use of 
the foot of the opposite side, certainly appear to favor the 
idea that the spinal cord possesses the power of s^uation and 
volition in common with the brain, and some physiolc^ists 
are inclined to accept such an hypothesis. To others, how- 
ever, these movements that prevent the semblance of con- 
sciousness and volition are in reality entirely automatic or 
reflex, and are similar to such acts as coughing and sneezing. 
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The vain eadeaTor to use the lost foot of the same side is in 
itself an evidence of the wast of mental power^ and the £nal 
use of the foot of the opposite ^ide is merely fm extension of 
the impression to the opposite side of the spinal cord. 

Viewed in a proper manner, the majority of the movements 
of our owii 3aily life are automatic in their character. The 
ftct of walking, for example, when it is once initiated by an 
effort of will, goes on of itself without our giving it a thought ; 
innumerable familiar opei'ations, as dressing, and undressing, 
are in reality automatic ; having commenced them, they are 
continued mechanically, while the mind is occupied in some 
other channel, and if we endeavor to remember whether we 
have wound up our watch, we find that it is necessary to ex- 
amine it with the key to arrive at a reliable conclusion. 

566. Sensation in the Mouse's Ear. — Dr. Schobl, of Prague, 
has made the distribution of nerves to the ear of the mouse 
a subject of especial examination, and calls attention to the 
fabulous richness of this organ in nerves, the bat's wing 
being in comparison but poorly supplied. According to the 
doctor's estimate, a mouse's ear of ordinary size presents on 
an average 6,000 nerve-terminations, or for both ears 12,000. 
The function of this elaborate development is probably, as in 
the case of the bat's wing, to enable the animal to guide its 
way through dark, narrow passages, 

567. Action of Absinth on the Nervtyos SysteDDu — Absinth 
and similar liquors were used to an enormous extent by the 
officers in the French army before the recent war. In an in- 
vestigation into the causes of the defeats they had siiffered, 
the committee of the Assembly to whom this question was 
referred, reported that in their opinion the excessive use of 
absinth had done more than or as much as any other cause to 
undermine the mental power of the army officers, and they 
consequently recommend that its use should be at once 
stopped. 

568. Fishes' Eyes.^ — The eye in the lancelet and the hag 
is of the simplest form, consisting of a nerve-termination 
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coated with black pigment, and capable only of perceiving 
the presence of light. In young lampreys, while they remain 
buried in the sand, the eyes are very minute and undevel- 
oped ; but when they reach the adult period and become 
parasitic, these organs are developed to an average size. In 
the majority of fishes, the eyes are admirably adapted to the 
purposes of vision in water, and in the four-eyed fish of 
South America, not only are the eyes very perfect, but they 
are also divided into an upper and lower portion, giving the 
appearance of two pupils, and enabling the fish to pursue its 
prey when out of, as well as when under, the water. In the 
cat-fishes, the greatest variety is found in the size and ar- 
rangement of the visual organs, from the large eyes in the 
sides, to minute ones placed on the upper surfiEkce of the 
head. In some of the members of this fiumly, they are so 
buried under the skin, or encased in folds of cartilage, as to 
be of little or no use. 

569. Reouxresit Vision.~Professor Toung thus describes a 
result noticed while experimenting with the large, double- 
plate Holtz machine at Dartmouth College: When, in a 
darkened room, the eye is screened from the direct light of 
the spark, the illumination produced is sufficient to render 
everything in the apartment perfectly visible; and what is 
remarkable, every conspicuous object is seen twice at least, 
with an interval of a trifle less than one-quarter of a second, 
the first time vividly, the second time faintly ; often it is 
seen a third, and sometimes, but only with great difficulty, 
even a fourth time. The appearance is precisely as if the 
object had been suddenly illuminated by a light at first 
bright, but rapidly fading into extinction, and as if, while 
the illumination lasted, the observer were winking as fast as 
possible. 

Whatever the true explanation may turn out to be, the 
phenomenon at least suggests the idea of a re/lection of tfie 
Tiervoua impulse at the nerve extremities — ^as if the intense 
impression upon the retina, after being the first time propa- 
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gated to the brain, were there reflected, returned to the 
retina, and from the retina travelling again to the brain 
renewed the sensation. • I have ventured to call the phenom- 
enon " Recurrent Vision," 

The machine used gives easily Leyden-jar sparks from 
seven to nin6 inches in length, of most dazzling brilliancy. 
The phenomenon may be seen with some difficulty by the 
help of an induction-coil and Leyden vial, or even by simply 
charging a Leyden Jar with an old-fashioned electrical ma- 
chine, and discharging it in a darkened room. The spark 
must be at least one inch in length. 
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570. Jelly Fish. — In an aocount given by Agassiz of the 
measurement of one of these creatures, he says : '^ He was 
lying quietly near the surface, and did not seem in the least 
disturbed by the proceeding, but allowed the oar eight feet in 
length to be laid across the disk, which proved to be seven 
feet in diameter. Backing the boat slowly along the line of 
the tentacles, which were floating at their utmost extension 
behind him, we measured these in the same manner, and 
found them to be rather more than fourteen times the length 
of the oar, thus covering a space of some hundred and twelve 
feet." 

571. Creatares in the Aix, — 584 species of microscopic creat- 
ures have been found by Professor Ehrenberg in the air. 

572. Cultivation of Sea AneiiLoneB.-^The sea anemones in 
the Crystal Palace aquarium are fed every hour by an attend- 
ant, who places the food within their reach by means of 
wooden forceps. 

573. Cellulosd in Aniiwaia- — Shafer has recently confirmed 
the observation of Schmidt, that pyrosoma and many salpas 
contain an organic body identical with the cellulose of plants. 

574. Position of Terebratulina. — The results and experi- 
ments of Professor E. S. Morse, on the embryology of *tere- 
bratulina, tend to confirm the opinions heretofore advanced 
regarding the relations existing between the brachiopods and 
polyzoa. 

575. How perforating Conchifera work. — Gwyn Jeffreys 
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holds the opinion that all the perforating concbifera and uni- 
valves do the work of boring by the foot alone. 

576. Eflfects of Transplantationon Oysters.— Oysters that have 
been transplanted from the Eastern coast to San Francisco 
Bay have been modified so that the new growth of shell cor- 
responds to that of the native oysters, in being corrugated 
and showing purplish stripes between the ridges. — (Mr. 
Dall.) 

577. Artificial Pearls. — The artificial production of pearls, 
which has for so long a time been practised in the East, is ex- 
citing considerable attention among the members of the Lin- 
nean Society. In a recent paper on the subject by Mr. Garner, 
it is stated that the production of pearls in bivalves is caused 
by the iiTitation following the attacks of a minute entozoon 
known as JXstomay and he proposes to cultivate the parasite 
for the purpose of increasing the yield of pearls. 

578. Preservation of Delicate Organisms.— Glycerine jelly 
answers well for the preservation of all delicate organic 
forms. 

Solutions of osmic and picric acids are recommended for 
the preservation of such creatures as the medusae and 
ctenophora. 

579. Appearance of a New Fauna.— In the Bay of IVfessina 
a brackish fauna has made its appearance where large quan- 
tities of organic rubbish have been thrown into the water. 
This fact suggests an explanation of the manner in which 
brackish and true marine deposits have become mixed in cer- 
tain localities. 

ARTICULATES. 

580/ Inhabitants of Mammoth Cave. — In addition to its 
eyeless fish, the Mammoth Cave furnishes a beetle which is 
totally blind ; two varieties of eyeless spiders, one brown and 
the other white ; a blind centipede, with very long hairs, by 
which the creature guides itself; and a blind crawfish. Re- 
garding the last of these, Dr. Tellkampf remarks that " the 
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ejes are rudimentary in the adults, but are larger in the 
young." Professor Hagen caught a specimen " with the eyes 
well developed." 

In reviewing these facts, Mr. A. S. Packard says: "It 
seems difficult for one to imagine that our blind crawfish was 
created suddenly, without the intervention of secondary laws, 
for there are the eyes, more perfect in the yowag than in the 
advlt^ thus pointing back to ancestors unlike the species now 
existing. We can now understand why embryologists are 
anxiously studying the embryology of animals to see what or- 
gans or characteristics are inherited, and what originate de 
novoj thus bmlding up genealogies, and forming almost a new 
department of science — comparative embryology in its truest 
and widest sense." 

581. Preservation of Food by JLata.— Mr. J. M. Mog- 
gridge states that ants, belonging to the species Aphenogaster, 
in storing seeds for food, bite off the radicle to prevent ger- 
mination. 

582. Development of Inseots.— Mr. Lowne maintains that 
many parts, and even the sexual organs of the perfect insect, 
may be found while it is stiU inclosed in the egg ; and a lively 
contest between him and Dr. Beale, who holds the opposite 
opinion, is now going on in London. 

583. Muscular Fibre of the Acanub^The muscular fibre of' 
a species of acarus is found to be striated, the strisB being 
very far apart. 

584. Espulsioii of AntB«--X>usting with chloride of lime and 
painting with petroleum are both recommended as a means of 
getting rid of ants. 

585. Distances traveraed by bisects. — Insects can traverse 
far greater expanses of water than is generally supposed. 
Mr. Darwin once caught a locust 370 miles &om land, and a 
white butterfly was captured 400 miles from the Azores. It 
was still quite vigorous, for on being placed in a drawer it 
laid eggs. 
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586. Phosphoresceiit Eggs.— JVi. Jousset asserts that the 
eggs of the common glow-worm are phosphorescent. 

587. Manufaotured bisects. — ^At a recent meeting of the 
Entomological Society, amateurs and collectors were advised 
to be on their guard against tricky dealers in insects, who 
manufacture new varieties by dipping various insects into 
aniline and other colors. 

588. Ice FleaB.— These insects are described by E. Frank- 
land as existing in great numbers on the Morteratsch gla- 
cier. They are of a jet-black color, about one-twelffch of an 
inch long, have six legs, two antenn», and can jump many 
times th£ own length ai a single spring. They seeLd I 
be particularly fond of hiding under thin flat stones, probably 
on account of the greater warmth of such localities. In seek- 
ing an explanation of the supply of food of these creatures, 
Mr. Frankland suggests that it may be found in the thou- 
sands of bees, wasps^ flies, and moths that are killed by the 
cold of the glacier, and are frequently seen lying on its sur- 
face, or perhaps it may be the so-called red-snow, or some 
allied animalcular form of life. 

They are not true fleas (Pvlex^nov water-fleas {Dapni<i)j 
but are allied to the minute insects on stagnant water, and 
called Podura, or Skiptails, and have been described by Agas- 
siz as Deaoria sdUans, 

589. Cause of the Fly Plagae.>-The plague of flies at 
present raging in Paris, and which has been attributed by 
some to the great number of bodies of animals and men that 
remained for long unburied during the siege, is now the sub- 
ject of discussion among the French entomologists. M. Blan- 
chard, of the Academy of Sciences, says they are vegetable, 
and not animal feeders, and thinks their enormous increase is 
owing to the destruction, during the siege, of the birds that 
formerly fed on them and their eggs. 

590. Commensals and Parasites. — Commensals is a term ap- 
plied to creatures that feed in conmion, while parasites are 
creatures that feed on some animal. Thus many of the worms 

10 
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and crustaceans found on the skin of fishes are not parasites, 
but commensals, since they do not feed on the fish, but are 
conveyed by it to the food on which they depend. Sometimes 
commensals are lodged in the intestinal cavities of the creat- 
ures they attend. 

Parasites are to be found to a greater or less extent on all 
animals, but especially on fishes. Professor Van Beneden 
shows that in the bony fishes they are found in the greatest 
numbers. 

691. Silk-worm Culture.— Mr. Charles V. Riley, State 
Entomologist of Missouri, gives the following statement of 
the results of his examination into the cultivation of the silk- 
worm : There can be no good reason why silk-culture may 
not become one of the industries of this country, or of our 
State, especially if fostered at the start. I would, however, 
advise no one to enter into it on a large scale as a business. 
The raising of silk is seldom lucrative, even in the most favor- 
able countries, for in this, as in most other industries, the 
principal profits accrue to the middle-men, reelers, and manu- 
facturers ; but on a small scale, and prosecuted in connection 
with other branches of agriculture and horticulture, it will 
give the most desirable results for the time employed. 

592. Food for Silk-worms. — ^The principal trees used for 
silk-worm feeding — ^viz., mulberry, osage orange, and ailan- 
thus — are themselves singularly free from the attacks of other 
insects. The American silk-worm, or Polyphemus silk-worm, 
will also feed on the leaves of the oak, walnut, hickory, bass- 
wood, elm, maple, hazel, apple, rose, quince, thorn, plum, choke- 
cherry, sycamore, poplar, birch, honey-locust, blueberry, and 
wUlow. Professor Riley has found this American silk-worm 
on the first nine of these trees. He says that the coccoon is 
formed of a glossy fibre of strong silk. 

593. Silk-worm Disease. — A disease among silk-worms, 
known as pehrine, is now being rapidly and successfully ex- 
terminated by destroying the eggs from all the moths that are 
affected. 
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594. Parasites on Insects. — Aphides or plant-lice are de- 
stroyed in great numbers by a parasite that consumes the en- 
tire body of the aphide^ leaving only its exterior envelope. 

FISHES. 

595. The Aqnariiun at Crystal Palace — ^is thus described 
by a recent visitor : ** You descend a stair to a handsome cor- 
ridor, one side of which is bordered by sea-water tanks with 
plate-glass fronts that rival shop-fronts in dimensions. Here 
you can lounge and watch the movements and habits of creat- 
ures that live at the bottom of the sea, and acquaint your- 
self with much that could not be seen in any other way. 
The domestic life of flounders, whiting, cod, and many other 
kinds of lish may be studied with amusement as well as in- 
struction; and the behavior of lobsters, cray-fish, crabs, 
prawns, and cuttle-fish will astonish most beholders." 

596. Transplanted Fish. — Black-bass fry have been success- 
fully transported to the tanks at Keswick, in England. 

597. Four-legged Fish.— A singular fish, in which both the 
pectoral and ventral fins are developed into legs, is described 
by Mr. J. E. Meryon in Nabwre, The creature in ques- 
tion is said by Sir Philip Egerton to be a species of blenny 
from shallow waters, which would seem to indicate that the 
Gulf-weed from which it was taken was the product of shal- 
low seas. 

598. Poison-spined Fish. — Br. Gunther describes a fish 
from Central America in which the dorsal fin is provided with 
spines constructed like the poison-fangs of serpents. A sac 
at the base of each spine secretes the poison, which is con- 
veyed through a tube in the spine to the wound. 

599. Fish Nest of the Sargasso Sea. — In a letter to Professor 
Peirce, Professor Agassiz says : The most interesting discov- 
ery of the voyage thus far, is the finding of a nest built by a 
fiish, floating on the broad ocean with its live freight. On 
the 13th of the month, Mr. Mansfield, one of the officers of 



220 GENEBAL BIOLOGY. 

the HqmW^ brought me a ball of Gulf-weed whidi he had 
just picked up, and which excited my curiosity to the utmost. 
It was a round mass of sargassum-weed about the size of two 
fists, rolled up together. The whole consisted, to all appear- 
ance, of nothing but Gulf-weed, the branches and leaves of 
which were, however, evidently knit together, and not merely 
balled into a roundish mass ; for, though some of the leaves 
and branches hung loose from the rest, it became at once vis- 
ible that the bulk of the ball was held together by threads 
trending in every direction among the sea-weed, as if a couple 
of handfuls of branches of sargassum had been rolled up to- 
gether with elastic threads trending in every direction. Put 
back into a large bowl of water, it became apparent that this 
mass of sea-weed was a nest, the central part of which was 
more closely bound up together in the form of a ball, with 
several loose branches extending in various directions, by 
which the whole was kept floating. 

A more careful examination soon revealed the fiekct that 
the elastic threads which held the Gulf-weed together were 
beaded at intervals, sometimes two or three beads being close 
together, or a bunch of them hanging from the same cluster 
of threads, or they were, more rarely, scattered at a greater 
distance one from the other. Nowhere was there much regu- 
larity observable in the distribution of the beads ; and they 
were found scattered throughout the whole ball of sea-weeds 
pretty uniformly. The beads themselves were about the size 
of an ordinary pin's head. We had, no doubt, a nest before 
us, of the most curious kind ; full of eggs, too ; the eggs scat- 
tered throughout the mass of the nest, and not placed together 
in a cavity of the whole structure. What animal could have 
built this singular nest, was the next question. It did not 
take much time to ascertain the class of the animal kingdom 
to which it belonged. A common pocket lens at once re- 
vealed two large eyes upon the side of the head, and a tail 
bent over the back of the body, as the embryo uniformly ap- 
pears in ordinary fishes shortly before the period of hatching. 
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The many empty egg-cases observed hi the nest gave promise 
of an early opportunity of seeing some of the embryos freeing 
themselyes from their envelope. Meanwhile, a number of 
these eggs with live embryos , were cut out of the nest and 
placed in separate glass jars to multiply the chances of preserv- 
ing them, while the nest as a whole was secured in alcohol as 
a memorial of our unexpected discovery. Tha next day I 
found two embryos in one of my glass jars \ they occasionally 
moved by jerks, and then rested for a long while motionless 
upon the bottom of the jar. On the third day I had over a 
dozen of these young fishes in my rack, the oldest of which 
began to be moro active, and promised to afford further op- 
portunities for study. 

But what kind of fish was this ? About the time of hatch- 
ing, the fins of this class of animals differ too niuch from 
those of the adult, and the general form exhibits too few 
peculiarities, to afford any clue to this problem. As I had 
in former years made a somewhat extensive study of the pig- 
ment cells of the skin, in a variety of young fishes, I now re- 
sorted to this method to identify my embryos. Happily, we 
had on board several pelagic fishes alive, which could afford 
means of comparison; but, unfortunately, the steamer was 
shaking too much and rolling too heavily for microscopic 
observations of even moderately high powers. Nothing, how- 
ever, should be left untried, and the very first comparison I 
made, secured the desired result. The pigment cells of a 
young Chironectes pictm ]^roYed identical with those of our 
little embryos. 

This marvellous story acqiures additional interest, if we 
now take into consideration what are the characteristic pecu- 
liarities of the chironectes. As its name indicates, it has 
fin-like hands ; that is to say, the pectoral fins are supported 
by a kind of prolonged wrist-like appendages, and the rays of 
the ventrals are not unlike rude fingers. With these limbs, 
these fishes have long been known to attach themselves to 
sea- weed, and rather to walk than to swim in their natural 



222 GEKEBAIi BIOLOGY. 

element. But now that we have become acquainted with 
their mode of reproduction, it may fairly be asked if the most 
important use to which their peculiarly constructed fins are 
put, is not the building of their nest. 

600. Stones in Stomach of Oodfish. — It is suggested in 
La/nd cmd Watery that the stones found in the stomachs of 
codfish have been swallowed for the purpose of obtaining 
the barnacles and other marine creatures attached to them. 

601. Fl3ring-fi8h. — One of the curiosities of the Suez 
Canal is the vast flights of flying-fish that at times surround 
the vessels. 

602. Parasite on Blind-fish. — A curious parasite is found 
on the blind-fish of the Wyandotte Cave. The female is at- 
tached by a pair of altered fore-limbs to the vicinity of the 
mouth of the fish ; while the male is supposed to be very small 
and a free swimmer, as it has not yet been found attached in 
the vicinity of the female. 

603. Power of Fishes to change their Color.— The power 
of changing their color is possessed by some fishes to an extent 
almost equal to that existing in the chameleon. In the case 
of the fishes, M. Pouchet has made a series of experiments 
which lead him to conclude that the change in color is de- 
pendent upon impressions received by the nervous system 
through the organs of vision. 

604. Habits of the Peacock-fish. — M. Carbonnier, the great 
pisciculturist of Paris, states that the Paradise or Peacock fish 
have some singular habits. Among these he mentions the fact 
that, as the female lays the eggs, the male carries them away 
in his mouth, and deposits them in a nest, which he builds for . 
them. He will not allow the female to come anywhere near 
the nest, and if she ventures to approach, swings himself 
rotind and drives her away. 

605. Is the Swimming-bladder a Lung.— Schultze finds that 
the air in the swimming-bladder of fishes has the same com- 
position as the expired air of lungs and gills. It would there- 
fore appear that these organs are engaged in the function of - 
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respiration, as well as for varying the specific gravity of the 
body. 

606. The Sel a true Hermaphrodite. — Ercolani, an Italian 
physiologist, states that the eel is a perfect hermaphrodite. 
It also differs from other fish in laying its eggs in sea- 
water, the young going up the fresh waters during the early 
part of their existence. The reproductive apparatus is only 
perfectly developed at sea during the month of December. 

607. Diminution in the Supply of Fish.— The report by Pro- 
fessor Baird of the causes of the diminution of the supply of 
fish along the coast, shows that '^ since 1860 about nine- 
tenths of the fish have disappeared from the fishing stations." 
This is accounted for in part by the great increase in the 
number of blue-fish, which are very voracious feeders, but 
chiefly by the use of the pound net. The professor suggests 
that if the manufacture of menhaden oil was discontinued, the 
blue-fish would feed upon the comparatively worthless fish 
that supply this oil, and so the supply of valuable fish on which 
the blue-fish are now compelled to feed would be preserved. 

608. Fish-breeding on the Hudson.— Mr. Green, who has 
charge of the shad-breeding operations on the Hudson, ex- 
pected to turn about three hundred millions of shad fry into 
the river in the spring season of 1872. 

609. Development of Organs in Fish. — It is stated that 
young sturgeons have teeth, and are active in their pursuit of 
swimming creatures. The old sturgeons, on the contrary, are 
toothless, and browse on vegetable matter, or perhaps on in- 
vertebrates. 

In flat fishes, or Pleuronectidse, the eyes are on opposite 
sides of the head in the yoimg, and on the same side after- 
wards. M. Mivart thinks the change is accomplished 
suddenly ; Mr. Malm declares that it is slow. 

610. The Ribbon-fish. — The Cape Town (Africa) museum 
recently received a specimen of the Bibbon-fish ( Gymnot&rua) 
over fifteen feet long. The fishermen state that it is often 
forty feet in length. 
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REPTILES. 

611. Snakes In Ireland. — ^The scarcity of snakes in Ireland 
was, at a recent meeting of the Edinburgh Scientific Society, 
credited to the antipathy that exists between the pig and all 
such reptiles. A letter was read to show that in certain parts 
of India, the cobra di eapello, the most venomous of all ser- 
pents, had actually been exterminated by the introduction of 
pigs. And the great number of these animals to be found in 
Ireland sufficed to explai^ the scarcity of snakes without re- 
sorting to an appeal to St. Patrick. 

612. The Rattle of the Rattlesnake.— The rattle of the 
rattlesnake is for the purpose of imitating the sound of the 
cicada and other insects that form the food of many birds, 
and so attract the latter within the reach of the serpent. — 
(Pbofessor Shaleb.) 

613. Antipathy of Constrictor to Venomous Snakes. — ^The 
constrictor serpents, like the black snake, delight in crushing 
to death such venomous snakes as the rattlesnake. 

614. Reptiles of the Coal Measures of Ohio.-~The reptiles 
of the coal measures of Ohio are all Batrachians. Though 
some of the species closely resemble serpents, lizards, and 
crocodiles, they are not true reptiles. — (Professor Cope.) 

615. New Pterodactyles. — ^The remains of pterodactyles or 
winged reptiles found by Professor O. C. Marsh in the cre- 
taceous shale of Western Kansas, show for one individual an 
expanse of both wings equal to nearly 20 feet, and for an- 
other 22 feet. America, therefore, not only possessed its 
pterodactyles, but they are the largest that have as yet been 
found. 

616. Starch in the Tortoiser— M. Dareste finds true starch 
in the common European fresh- water tortoise ; also in the eggs 
of such fishes as the herring and sole. 

617. The GalapagoSiT— A gentleman accompanying the Sass- 
ier Expedition writes : Although we had a very limited op- 
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portmuty to examine tlie five islaiids on which we landed, 
our observations, as far as they go, tend to confirm the state- 
ments heretofore made, that the Galapagos have a fauna and a 
flora of an American type, yet decidedly peculiar to them- 
selves; that each island difiers Irom the other islatid; and 
this difierence is found, to some extent, in the fishes around 
their shore. Of these, about fifty difierent kinds were ob- 
tained, three-fourths of which were peculiar to the Galapagos. 
Of the Galapos, or terrapins, which gave their names to the 
islands, very few are now to be seen, and then only in the 
most inaccessible places, where they have taken refuge from 
the continuous pursuit to which they have been subjected. 

BIRDS. 

618. Retention of Eggi by Birds. — Mr. Thomas H. Potts 
gives an account of a pair of kingfishers that began to ex- 
cavate a nest in the turf-chimney of a deserted cottage on the 
19th of October ; after many days of hard work, this was de- 
serted, and in succession a number of other tunnels were com- 
menced and abandoned. The seventh was commenced on No- 
vember 26 and finished on December 24, and a brood hatched 
therein. Therefrom Mr. Potts argues : Can there be reason 
to doubt that the e^s in the ovary of the female must have 
been in a forward state in the third week in October ? At 
the close of that month the first egg to be laid must have 
been ready for extrusion. From personal observation, we 
know that our kingfisher lays every morning till the clutch of 
eggs is completed ; the number of eggs to a clutch varying 
from ^e to seven. Here we have a bird engaged in lab6ri- 
ous, almost incessant exertion, for quite six weeks, physically 
in a condition analogous to that of a pregnant animal. It is 
well known that the domestic fowl, on a change of quarters, 
will, in its strange house, sometimes retain the egg for hours 
beyond the usual time of laying, often depositing what is 
called a double-yolked egg ; but we have to do with the free- 
10* 
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dom of a wild nature. It is easy to suggest that our king- 
fisher relieved itself by dropping its egg. Obviously that 
would be opposed to the marked instinct of so persevering 
and painstaking a nest-builder. Besides, would that mode of 
acquiring ease be twice repeated by a bird that endured such 
toil to make a hiding-place for its progeny — toil only to be 
appreciated by those who have watched its daily work ? 

619. Bggs in the Ovary of the Hen.— According to a Ger- 
man naturalist, the ovary of a hen contains about six hun- 
dred embryo eggs. About twenty of these are matured 
during the first year, about one hundred and twenty the 
second, one hundred and thirty-five during the third, one 
hundred and fourteen during the fourth, and during the fiffcli, 
sixth, seventh, and eighth years the number decreases by 
twenty annually. It consequently follows that after the 
fourth or at most the fifth year, hens are no longer profitable 
as layers. 

620. Ostrich Farms.— The raising of the ostrich in a tame 
state for its feathers is now carried on extensively in Africa. 
The birds are kept in inclosures and fed on lucerne, with 
which the inclosure is planted. Every eight months they are 
plucked, some extracting the quill at once, and others cut- 
ting the quill a little above its insertion, and then removing 
the roots a couple of months later. The latter is said to 
give better results, with less injury to the bird. The yield is 
about fifty dollars per annum for each bird. 

In breeding it is found to be best to allow one female to 
each male, though in the wild state five females are often at- 
tached to a single male. There are usually two broods in a 
year, and the male and female sit on the eggs by turns, the 
male generally taking the largest share in this duty. The 
female, on the contrary, takes chief charge of the brood when 
it is hatched. The young are reared on chopped lucerne, and 
as they get older a little grain is given to them. They also 
require plenty of water, and a liberal supply of pulverized 
quartz and small bones. When grown, no food suits them 
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better than chopped lucerne or trefoil, with an occasional 
supply of cabbage, fruit, and grain. 

621. The Trachea of the Curassow.— Mr. W. J. Hays 
found on dissection that the trachea of a curassow was bent 
on itself, and was thirty inches long, while the bird was. only 
twenty-two inches long. 

622. Origin of the Cock. — ^Milne-Edwards shows that so far* 
from the cock being imported into France from India, it is 
one of the most conmion of the fossil birds of the former 
country. 

623. Rearing Game Birds. — In rearing pheasants and other 
game birds, there should be a liberal supply of broken bones, 
the water given them to drink should always be boiled, and 
the vessel in which it is put carefully cleansed every other 
day to insure the destruction of the gape-worm. 

624. Absence of Fear in Wild Creatures. — In a letter to 
the Tribn/ne from the Galapagos Islands, the writer remarks 
the wonderful tameness of all the wild creatures that have 
hitherto been unmolested. The seals, he says, seemed to be 
fond of crawling under bushes just above high-water mark, 
and sleeping two or three in a place ; under one bush lay a 
mother and her cubs, and so fearless was the old one that 
when one of the officers held a piece of cracker to her nose, 
she smelled at it as fearlessly as if she had been a pet dog. 
The tameness of many of the birds was also surprising, for 
the fingers might be put within half an inch of little yellow- 
birds, and within six inches of mocking-birds. 

ANIBiALS. 

625. Huxley's Division. — In his recent work, Professor Hux- 
ley divides the Primates into lemurs, apes, and men. Of the 
Anthropomorpha, or man-like monkeys, the gibbons, he says, are 
obviously the most remote from man and nearest to the lower 
genera of apes. The orangs come nearest to man in the num- 
ber of the ribs, the form of the cerebral hemispheres, and in 
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sundry other respects, but they differ from him greatly in the 
proportions of the limbs. The chimpanzee approaches man 
most closely in its teeth, shape of skull and length of arms. 
The gorilla is most man-like in the proportion of the leg to the 
body, of the foot to the hand, of the size of the heel, curvsr 
ture of the spine, form of the pelvis, and capacity of cranial 
cavity. Curiously,the gibbon, which is the farthest off of the 
anthropomorpha, is the only ape that possesses a true chin. 

626. Newly discovered Animals. — Many new and sii^lar 
creatures have been found in the collections brought by Father 
David from China to Paris. Among these is a deer with 
peculiar horns and a long tail, a magnificent new species of 
pheasant, a singular bear-like mammal, a long-haired monkey 
with a wonderfully developed nose, besides many new rodents 
and insectivores. 

627. Reazing Wild Animals. — The successful breeding and 
rearing of animals of prey appears, from the results obtained 
in the Dublin Zoological Gardens, to depend upon the manner 
in which they are .fed. By feeding the lionesses in this estab- 
lishment on goats and other small animals, the bones of which 
they could devour entire, more than nine-tenths of the cubs 
bom have been reared ; the cleft-palate disease having under 
these conditions almost entirely disappeared. 

628. Collections of Bones in Oaves. — Wild animals betake 
themselves to caves to die, and this habit accounts in large 
part for the great collections of skeletons found in the cave 
deposits of the world. After much experience in woodcraft, 
I may say that I never found the bones of a wild animal, 
which had not died by the hand of man, lying exposed in the 
forest. — (Professor Cope.) 

629. Skeletons of Camivora.— Mr. H. N. Moreley calls for 
skeletons of the wild camivora, such as lions and tigers. He 
says, very justly, that the specimens in our museums give a 
very imperfect idea of the true character of the bones of these 
creatures, since they are all reared in menageries, and may 
have been so reared for generations. 
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630. Destraoiion of Sheep by Iieeohesr^Leeches are de- 
stroying the sheep in some parts of India in great numbers. 
Death is usually caused by their affixing themselves to some 
part of the mouth or throat of the animal. 

631. The Bovine Pest^^The inqtdry into the bovine pest by 
the commission convened at Vienna shows that the wagons, 
stables, harness, and other objects with which the infected cat- 
tle have come in contact are important vehicles for the difiu- 
sion of the poison. It is therefore recommended that not 
only should all infected beasts be shun and buried, and even 
the healthy animals in an infected district carefully quaran- 
tined, but all railway wagons, and every other article that has 
been employed, should be thoroughly disinfected or destroyed 
by fire. 

632. The Scarcity of BSartena. — In discussing the cause of 
the great dearth in marten skins in the EngUsh market during 
the past year, the deficiency is credited to the de^th of nearly 
3,000 Indians from small-pox in one district of the Hudson 
Bay Company. Another explanation is, that in ordinary 
seasons the American hare is the chief food of the matten, 
and the Indian finds in it both food and clothing while hunt- 
ing the marten. Occasionally, however, the hares are at- 
tacked by a fatal epidemic, and the Indian is driven to the 
fisheries for his supplies ; while the martens, from the same 
cause, being scattered over great extents of country, are very 
scarce inr any given locality. 

633. Disappearance of the Moose. — The moose, at the time 
of the first European settlement, was found as far south as 
New York City. It has now almost entirely disappeared. 
The bison occupied the whole United States, and large herds 
roamed through the valley of the Connecticut. — (Mb. W. J. 
Hays.) 

634. Destruction of the Seals. — ^The increasing rate of de- 
struction of the walrus and seals of the Arctic regions 
naturally leads us to wonder if, in the course of time, this may 
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not lead to a depopiilation of these shores, by the removal of 
the chief means of subsistence of the inhabitants. 

635. i»iI»w1m in London. — London — ^that is, in the city and 
twelve miles around — contains half a million of inhabited 
houses, a quarter of a million of cats, and seventy thousand 
dogs. 

636. The Unicom. — ^In a communication from Natal, Mr. 
G. B. Blanche says : My opinion is, that the unicorn existed 
recently in Africa, and that it is not proved to be extinct now, 
but that the probability of its being in existence now is very 
great. Mr. Blanche asks, if the unicorn never existed, why 
should drawings of it be made in Namaqua-land, Natal, and 
Cape Colony ? It might be suggested that perhaps they were 
copied from the British representations. 

637. The White Elephant. — The , white elephant recently 
captured in Siam takes rank next to the Queen, the heir- 
apparent ranking next afber the elephant. 

638. A New BbinooeroBr—J^cUMre gives an interesting ac- 
count of the discovery of a new species of two-homed rhi- 
noceros. 

639. Laughter in Animals. — ^^ Animals cannot laugh, be- 
cause, besides being incapable of ludicrous ideas, they do not 
possess in sufficient development the orbicular muscle of the 
lips and the straight muscles which act upon them." 
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640. The Oourse in Biology in London.— The course re- 
cently given by Professor Huxley and his assistants to 
science teachers in London lasted six weeks. Thirty-nine 
students, of whom one was a lady, attended the course. 
They were in pairs at small tables, each table being provided 
with a microscope, furnished with an inch and an eighth-inch 
objective, a micrometer eyepiece, scalpels, scissors, forceps, 
dissecting-needles, pins, thread, watch-glasses, beakers, tubing, 
and camel's-hair brushes. 

The method of working was to give a lecture on the sub- 
ject, of which the students took notes, and then repeated the 
investigations at the tables, making their own preparations, 
sections, drawings, etc. The course is described as follows 
in Nai/wre^ from which we quote : 

The yeast plant occupied the first lecture, and each student 
was provided with some yeast, which was carefully examined 
and drawn under the microscope. Each student sowed some 
in Pasteur's solution, which he had himself prepared, and on 
the following day studied its germination. In like manner 
the Penicillium mould was studied, sections being cut through 
the crusts, and careful drawings made of mycelium, hyphae, 
conidia, etc. The latter were sown, and their development 
accurately observed and drawn by each student. A solution 
of hay was given to each, and the formation of a Bacterium 
film was studied ; the form and movements of Bacteria were 
compared with the Brownian movements of gamboge rubbed 
up in water. The structure of the higher fungi was then 
studied in specimens of a common toadstool, and thus a 
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general notion of the morphology and life-history of the 
Fungi was obtained. Frotococcus in its various stages, Pal- 
mella, and Yolvox next formed the subjects of lectures and 
practical work, and from these simple forms the students 
passed on to Spirogyra and Chara. In Ohara the advance in 
cellular differentiation was noted by each student on speci- 
mens supplied to him, and the male and female reproductive 
bodies examined in detail, and the antherozooids were ob- 
tained in active movement. The phenomenon of cyclosis 
was also very carefully gone over, each student comparing 
that of Chara with that seen in Yalisnena, and in the hair 
of the nettle, and of Tradescantia ; drawings and descriptions 
being made and the specimens prepared by every student for 
himself. 

During this time a certain amount of familiarity had been 
obtained by all with the use of the microscope, not half a 
dozen of the class, be it remembered, having previously ever 
used the instrument at all, still fewer one of its adequate 
power ; and as well as the instrument itself, the use of various 
reagents had been learnt, such as iodine-solution for demon- 
strating starch, and for delineating protoplasm, acetic acid, 
magenta solution, etc. 

From Chara, the class proceeded to the study of the Fern. 
The sori and sporangia were examined in the first place, and 
the general form of the fern-frond; then each student was 
provided with spores which had been previously allowed to 
germinate, of two stages of development, the one set with 
the quite young pro-embryo-like prothallium, the other more 
advanced, exhibiting numerous archegonia and pistillidia, the 
structure of all of which were examined and drawn ; and in 
many cases active antherozooids were obtained. The struct- 
ure of the fern stem followed, exhibiting typical scalariform, 
dotted and spiral ducts, and other forms of tissue, also the 
leaf of sphagnum; the methods of recognizing starch and 
cellulose being here again used. From the fern the class 
passed on to the study of a bean-plant as typical of a phan- 
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erogam. In general morphology, the microscopic structure 
of its tissues, the minute structure of the flower, and the 
histology* of the essential reproductive organs were examined 
during three consecutive days, and finally the development of 
the seed and the growth of the young bean-plant were 
studied. 

In this work each student used a razor for making sections 
of the parts to be studied, and portions of turnip were made 
use of for embedding delicate pieces of tissue, such as leaves, 
in order to facilitate the cutting of their sections, A few 
typical flowers (Campanula, Bosa, Viola, various Orchids) 
were, next studied as examples of the kind of modification of 
parts exhibited by phanerogamous plants, and also the female 
flowers of a small Oonifer. 

AmoebsB, the colorless corpuscles of the Triton's blood, and 
the amceboid particles of spongilla, were the first examples of 
animal life studied, each member of the class making draw- 
ings of the various forms due to protoplasmic movement pre- 
sented by an individual example of each of these cases of 
simple organism, whilst in the field of his microscope. The 
GregarinsB of the earth-worm next occupied a day, and every 
student was able to observe and draw the actively moving 
nucleated Gregarina, its simple encysted condition, and its 
various stages of breaking up into pseudonaviculsB. 

The structure of Infusoria was next examined, as exemplified 
in Vorticella and Vaginicola, the nucleus, contractile vacuole, 
mouth, etc., being fairly observed and drawn by all the students. 
Specimens of Hydra were provided on the following day, and 
the endoderm and ectoderm, thread-cells and reproductive or- 
gans studied. To this followed a copious supply of Cordylophora 
lacibstriSf in which the class was able to study a typical com- 
pound coelenterate, and to recognize not only the male and 
female gonophors, but the larval " planula-form " as it es- 
caped from the reproductive capsules. Plumatella, as a typical 
Bryozoon, succeeded this ; and then two days were given to 
the dissection and histology of Anodon, of which each student 
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was provided with two or three specimens. The lobster, as a 
typical Arthropod, was then examined, a fresh specimen being 
supplied to each table ; the heart and vessels were fii*st stud- 
ied, then the alimentary canal, liver, reproductive organs, and 
green glands. The twenty somites were placed in order on 
mill-board. The different parts were then examined micro- 
scopically. Careful dissection of the frog and the rabbit fol- 
lowed, in each instance the tissue being subjected to micro- 
scopic investigation. 

In the physiological part of the course, the movements of 
the heart and reflex actions in the frog, with circulation of 
the blood, and action of curare and other poisons, were exam- 
ined. Throughout the course the drawings and notes we;:e 
submitted to examination and corrected, and at the close re- 
turned to the pupils for their fjiture use. 

641. Zoological Station at Naples.— The building is to be 
placed about 100 feet from the Mediterranean Sea, and fur- 
nished with great tanks, through which a continuous stream 
of sea-water is to pass. In these aquaria various creatures 
from the adjoining waters are to be placed, and their repro- 
duction and development studied by competent observers. 
Zoological and physiological laboratories and accommodations 
for the officers are also to be furnished, and every facility 
afforded for the study of embryology. The important results 
to be obtained from the systematic careful investigation of 
such phonomena cannot be over-estimated, and it is to be 
hoped that we may before long record the establishment of a 
similar station in our own immediate vicinity .~ 

642. Circulation in the Crystal Palace Aquaria.— The circu- 
lating system of the water in the Crystal Palace Aquarium is 
similar to, and avowedly made on the general model of the 
circulating system of the blood of many of the animals which 
the aquarium itself maintains in life and health. Thus, the 
steam pump represents a heart, the coals consumed by the 
boilers are the food, the pipes are the veins and arteries, and 
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the wide-spreading, air-charged streams of water discharged at 
the jets are the lungs. — (Ifature.) 

643. Origin of Iiowest Organisms.— Dr. Basfcian's monograph 
on this subject is an interesting addition to the literature of 
spontaneous generation, as opposed to the doctrine of omne 
viw/m, ex ovo. The great advances in chemistry, especially in 
the synthesis of organic substance, and the discovery of the 
equivalence and transformation of forces, have in part bridged 
over the gulf that formerly existed between organic and in- 
organic chemistry. The discovery by the microscope of or- 
ganisms more simple in their organization, and lower in the 
scale, than those formerly known, has in its turn destroyed to 
a certain extent the line of demarcation between merely or- 
ganic and organized bodies. And finally the investigations 
of Darwin and others of the doctrine of the derivation of 
complex organic forms from those that were less complex, has 
directed attention anew to the subject of life in the lowest 
organisms. 

The monads of Dr. Bastian belong to this group, and are 
microscopic, structureless specks of albumenoid substance, 
differing from inorganic motes only in that they possess the 
power of multiplication. When produced in certain organic 
solutions, they can in addition coalesce together and form 
amoeba-like cells. While the appearance of these cells is on 
all sides admitted, two theories are advanced regarding their 
origin. The first is, that they have been produced from simi- 
lar cells floating in the air. The second, which is supported 
by Dr. Bastian, is, that they have been formed from the un- 
organized matter of the solution, in a manner similar to that 
in which crystals are produced from their solution. 

In the experiments made by Schwann and Pasteur,' it was 
found that when the solution of organic matter was kept at a 
tem})erature of 212° for fifteen minutes, and the upper part 
of the flask filled with air that had been passed through a 
red-hot tube, no living thing ever made its appearance in the 
vessel. This apparently conclusive experiment Dr. Bastian 
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objects to, because in a number of instances the flasks burst) 
thus showing that the solutions had undergone change, and 
were in addition submitted to abnormal pressures. To avoid 
these conditions he placed the solutions with which he was 
experimenting in flasks from which the air had been com- 
pletely removed, and a vacuum substituted. Subjecting the 
flask and its contents to a temperature of 300° E. for four 
hours, he found that when the solutions were rich in organic 
matter, multitudes of organized bodies appeared. Eealizing 
the objections that might be urged against these experiments, 
on the score of the use of organic substances, Dr. Bastian sub- 
stituted inorganic solutions containing phosphate of soda 
with tartrate, phosphate, acetate, and oxalate of ammonia. 
From these he obtained monads and other organic forms. 

This at present is the condition of the controversy; and 
admitting that there is no error in the experiments of Dr. 
Bastian, it is evident that he presents the panspermists a 
pretty hard nut to crack. Meanwhile, all who take an in- 
terest in the discussion must look forward with increased 
interest to the manner in which the results of Dr. Bastian are 
to be disposed of. 

644. Place of Mind in Nature* — In his article on ^^ The 
Place of Mind in Nature, and Intuition in Man,'' in the Con- 
tempora/ry Heviev) for April, Mr. Martineau says : You can- 
not take a single step towards the deduction of sensation and 
thought; neither at the upper limit do the highest plants 
(exogens) transcend themselves and overbalance into animal 
existence ; nor at the lower, grope as you may amongst the sea- 
weeds and sponges, can you persuade the sporules of one to 
develop into the other. 

Begarding this, Herbert Spencer remarks : This is an ex- 
tremely unfortunate objection to raise. For though there are 
no transitions from vegetal to animal life, at the places Mr. 
Martineau names (where, indeed, no biologist would look for 
them), yet the connection between the two great kingdoms 
of living things is so complete, that separation is now regarded 
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as impossible. For a long time naturalists endeavored to 
frame definitions such as would, the one, include all plants 
and exclude all animals, and the other include all animals 
and exclude all plants. But they have been so repeatedly- 
foiled in the attempt, that they have given it up. There is 
no chemical distinction that holds; there is no structural 
distinction that holds ; there is no functional distinction that 
holds; there is no distinction as to mode of existence that 
holds. Large groups of the simpler animals contain chloro- 
phyl and decompose carbonic acid under the influence of light, 
as plants do. Large groups of the simpler plants, as you may 
observe in the diatoms from any stagnant pool, are as active- 
ly locomotive as the minute creatures classed as animals, seen 
along with them. Nay, among these lowest tyi>es of living 
things it is common for the life to be now predominantly 
animal, and presently to become predominantly vegetal. . . . 
Though I do not perceive that it is specifically stated, there 
appears to be tacitly implied, that there is no possibility of 
transition from life of the simplest kind to mind. Mr. Mar- 
tiaeau says, indeed, that there can be '^ in the vegetable world 
no beginning of mind ; " apparently leaving it to be inferred 
that in the animal world the resources are such as to make 
the beginning of mind comprehensible. If, however, instead 
of leaving it a latent inference, he had distinctly asserted a 
chasm between mind and bodily life, for which there is cer- 
tainly quite as much reason as for asserting a chasm between 
animal life and vegetal life, the difficulties in his way would 
have been no less insuperable. 

For those lowest forms of irritability in the animal king- 
dom, which I suppose Mr. Martineau refers to as the begin- 
ning of mind, are not distinguishable from the irritability 
which plants display ; they in no greater degree imply con- 
sciousness. If the sudden folding of a sensitive-plant's leaf 
when touched, or the spreading out of the stamens in a 
wild cistus when gently brushed, are to be considered as vital 
actions of a purely physical kind, then so, too, must be con- 
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sidered the equally slow contraction of a polype's tentacles. 
And yet, from this simple motion of an animal having no 
nervous system, we may pass, by insensible stages, through 
ever-complicating forms of actions, with their accompanying 
signs of feeling and intelligence, until we reach the highest* 

Even apart firom the evidence derived from the ascending 
grades of animals, up from the Zoophytes, as they are signifi- 
cantly named, it needs only to observe the evolution of a 
single animal, to see that there does not exist any break or 
chasm between the life which shows no mind and the life 
which shows mind. The yolk of an egg, which the cook has 
just broken, not only yields no sign of mind, but yields no 
sign of life. It does not respond to a stimulus as much even 
as many plants do. Had the egg, instead of being broken by 
the cook, been left under the hen for a certain time, the yolk 
would have passed through infinitesimal gradations, through 
a series of forms ending in a chick ; and by similarly infini- 
tesimal gradations, would have arisen those functions which 
end in the chick breaking its shell, and which when it gets out 
show themselves in running about, distinguishing and picking 
up food, and squaking if hurt. When did the feeling begin ? 
and how did there come into existence that power of percep- 
tion which the chick's actions show ? Should it be objected 
that the chick's actions are mainly automatic, I will not 
dwell on the hct that, though they are largely so, the chick 
manifestly has feeling, and therefore consciousness ; but I will 
accept the objection, and propose that instead we take the 
human being. The course of development before birth is 
just of the same general kind; and similarly, at a certain 
stage begins to be accompanied by reflex movements. At 
birth, there is displayed an amount of mind certainly not 
greater than that of the chick ; there is no power of running 
away from danger, no power of distinguishing and picking up 
food. If we say the chick is unintelligent, we must certainly 
say the infant is unintelligent. And yet from the unintelli- 
gence of the infant, to the intelligence of the adult, there is an 
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advance by steps so smaU, that on no day is the amount of 
mind shown appreciably different from that shown on pre- 
ceding and succeeding days. 

Thus the assumption that there exists a break, is not sim- 
ply gratuitous, but is negatived by the most obvious facts. 

645. New Species. — Concerning the origin of new species 
Mr. A. R. Wallace says : 

The hypothesis of Lamarck — ^that progressive changes in 
species have been produced by the attempts of animals to in- 
crease the developments of their own organs, and thus modify 
their structure and habits — has been repeatedly and easily re- 
futed by all writers on the subject of varieties and species, 
and it seems to have been considered, that when this was 
done the whole question has been finally settled ; but the view 
here developed renders such hypothesis quite unnecessary, by 
showing that similar results must be produced by the action 
of principles constantly at work in nature. The powerful 
retractile talons of the falcon and the cat tribes have not 
been produced or increased by the volition of those animals ; 
but among the different varieties which occurred in the earlier 
and less highly organized forms of these groups, those always 
survived longest which had the greatest facilities for seizing 
their prey. Neither did the giraffe acquire its long neck by 
desiring to reach the foliage of the more lofty shrubs, and 
constantly stretching its neck for the purpose, but because 
any varieties which occurred among its antetypes with a longer 
neck than usual, at once secured a fresh range of pasture over 
the same ground as their shorter-necked companions, and on 
the first scarcity of food were thereby enabled to outlive 
them. 

646. Reproduction in Plants and Animals. — Beproduction 
in plants and animals is very analogous. In the phanero- 
gamia, or flowering plants, the stamen, pollen, and ovarium 
are identical in their function with the similar parts of an 
animal. The vegetable egg or seed also grows and matures 
like the animal. During efflorescence, the tumidity of the 
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tissues, elevation of the temperature, and other phenomena, 
show that the plant, like the animal, has its amorous seasons ; 
and will you contend that it is unconscious of them ? 

Other methods of reproduction are likewise common to 
plants and animals. Multiplication by sprouting in the veg- 
etable is imitated by the fresh-water polyp, from the body of 
which buds are thrown out which in diie time become little 
polyps.. In this way also coral is reproduced, and for long 
it was in consequence thought to be a vegetable rather than 
an animal growth. 

Multiplication by cutting, so frequently practised in plants, 
is likewise possible in animals ; for a polyp, though cut into as 
many pieces as you please, will for each piece produce a new 
polyp. The mere skin of the animal will even furnish one or 
more new individuals ; and what is more extraordinary still, 
you may unite the animal end to end, or approximate differ- 
ent parts of several animals, and they will combine so closely 
as to reciprocally nourish each other, and finally form a single 
individual. There is a veritable grafting effected in an ani- 
mal just as in a vegetable. — (Louis Figuier.) 

647. Fertile Hybrid. — M. Guyot has produced a cross be- 
tween the hare and rabbit which has been fertile to the sixth 
generation. 

648. Transformation of Organic Forms.— In Bastian's recent 
work the following observations are made : The transforma- 
tion of Tnilk globules and a film of diluted cream-cheese into 
fungus germs, has also been closely watched by several ob- 
servers, and has convinced them that these organisms have 
not arisen from accidentally introduced spores, but by a true 
transformation of the substance examined. Dr. Lionel Beale 
has discovered lowly vegetable organisms in the interior of 
the cells of animals, and in the very centre of ceUs with walls 
BO thick and strong, that it seems almost impossible that such 
soft bodies could have made their way through the surround- 
ing medium. Many other observers have even watched the 
transformation of the contents of healthy epithelial cells in- 
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to Bacteria and Yibriones, and well-developed Fungi have been 
found within the uninjured eggs of birds and serpents. 

649. Cellulose in Animals. — Dr. Schafer has found cellulose 
identical with wood fibre in five different species of animals. 

650. Relations of Glycogene to Development. — M. Claude 
Bernard finds that glycogene, or sugar-generating substance, 
is produced in the eggs of birds during incubation, and also 
in the placenta of mammals. He concludes that the forma- 
tion of sugar, during the development and life of all creat- 
ures, is a physiological necessity. 

651. Fertilization of Ova. — Concerning this, E. R. Lankes- 
ter remarks : Darwin has suggested the most satisfactory 
theory of fertilization, in assigning to it the object of fusing 
two life-experiences in the progeny, which thus gains tenden- 
cies and acquires impulses from a wider area than does an 
unfertilized ovum, and is in so far strengthened. Conjuga- 
tion of two cells, similarly formed, but belonging to different 
individuals (as seen in Confervae), is the simplest arrange- 
ment for obtaining this end ; the only difference between this 
and sexual reproduction is, that in the latter process one 
cell seeks, the other is sought : and this differentiation into 
active and passive, the wooer and the wooed, commencing in 
the simplest vegetable and animal cells, persists to the high- 
est rank of development. Self-impregnation (if it have a real 
physiological existence), and parthenogenesis, have then to 
yield as chief modes of reproduction to digenesis, or the con- 
currence of two individuals ; and this for one and the same 
reason. 

652. Formation of 8tarch in Eggs.— In the yolk of the 
hen's egg, at certain periods of incubation, starch granules 
exist, giving their usual optical characters under polarized 
light. In this state they sometimes give a red instead of a 
blue color with iodine. These granules disappear and reap- 
pear three or four times. — (C. Darest, in Comptes Rendus,) 

653. Absorption of Starch in Animals. — Dr. Auspitz, of 
Vienna, concludes from lp.s experiments, that in mammals 
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insoluble matter (starch-flour granules), starting from the 
peritoneum and subcutaneous tissue, is able to reach the 
lungs, and through these organs to enter the general circula- 
tion. 

654. Speoifio Heat of Hggs. — M. Moitessier finds that the 
specific heat of fecundated is less than that of unfecundated 
eggs when they are treated alike ; and concludes that a por- 
tion of the heat absorbed by the former during incubation is 
transformed. 

655. Hatching Ovens. — The construction of ovens heated 
by gas, for the purpose of hatching eggs, is now so perfect in 
France, that the gas-flame regulates its own rate of com- 
bustion, and keeps the variations of temperature in the oven 
within one degree F. 

656. Sterility and Depletion. — ^Kegarding this subject, Mr. 
Howorth remarks: The gardener who wishes his plants to 
blossom and bear fruit, takes care that they shall avoid a vig 
orous growth. He knows that this will inevitably make 
them sterile ; that either his trees will only bear distorted 
flowers, that feiil to produce seed, or that they will bear no 
blossoms at alL In order to induce flowers and fruit, he 
checks the growth and vigor of the plant by pruning its roots 
or branches, depriving it of food, and if he have a stubborn 
pear or peach tree, which has long refused to bear fruit, he 
adopts the hazardous but often most successful plan of ring- 
ing its bark. , 

Turning to the animal kingdom, the rule is no less true. 
" Fat hens won't lay," is an old fragment of philosophy. 
The breeder of sheep, pigs, and cattle knows very well 
that if his ewes and sows and cows are not kept lean, they 
will not breed ; and as a startling example, it is stated that 
to induce Aldemey cows, which are bad breeders, to be fer- 
tile, they are actually bled, and so sufficiently reduced in con- 
dition. 

In like maoner generous diet and good Hving produce their 
effect on human beings. In countries where flesh and strong 
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food is the ordinary diet, tlie population is tliin, and the in- 
crease small ; while where fish, vegetables, and weak food is 
used, the population is large, and the increase rapid. Every- 
where the rich, luxurious, well-fed classes are diminishing in 
numbers or stationary; while the poor, badly-fed, hard- 
worked, are very fertile. As with the plant, the animal, and 
the man, so it is with the nation. It was luxury, and not 
the barbarians, that sapped the power and wrought the de- 
struction of the Koman Empire ; and as plants, animals, and 
even humau beings are stimulated by a course of depletion to 
increased fertility, so, according to some, great wars have a 
similar effect on nations, and by their depleting action stim- 
idate them to increased activity and renewed vigor. 

657. Parthenogenesis.^ — In reviewing Siebold^s recent re- 
searches, E. B. Lankester gives the following summary of the 
present state of our knowledge of this subject: Harvey's 
dictum of " omne vivum ex ovo" was soon modified by the 
discovery of the reproduction of certain worms and polypes 
by fission. To this, the recognition of a modified fission 
rapidly succeeded, in which the animal did not divide into 
equal parts, nor exhibit the power of reproduction of the 
whole animal in detached parts of the body, but in which 
special sprouts or buds were found to be prepared and de- 
tached spontaneously, becoming then developed into perfect 
animals. This process received the name of germination, and 
was stated to occur in polyps, aad also in plant-lice.. Paral- 
lels for these methods of reproduction in animals were read- 
ily jrecognized in plants in the multiplication by seed, by cut- 
tings, or by shoots, and by separable buds; a broad line was 
drawn between buds and eggs, however egg-like the former 
might appear, in the assumption that eggs were special bodies 
of a peculiar structure, destined to be " fertilized " by the 
spermatozoa of the male — after which process only could 
they develop. These distinctions, some twenty years ago, 
were the more firmly impressed in the minds of biologists by 
the then recently acquired knowledge of the process of fer- 
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tilizatioii or impregnation. Then came the demonstration, 
by Siebold of the capacity for the development of true eggs, 
even when not impregnated. The sharpness of the limit be- 
tween buds and eggs was by this at once destroyed ; and the 
closely following researches of Leydig, Huxley, and others, 
on the structure of the supposed buds of aphis and allied in- 
sects, and of lower crustaceans, proved that these bodies were 
similar to ova — originating in ovaries, and having the essen- 
tial structure of fertilizable ova. For them the term "pseu- 
dova " was introduced by Huxley, since they differ in this re- 
spect from other ova — that whereas the latter can be, and 
are in most cases (though with constant exceptions) fertilized, 
the latter cannot be. Whilst, then, up to this period such a 
thing as parthenogenesis appeared to be a strange exception, 
the question has how shifted, and since the essential identity 
in reproductive power of cuttings, buds, pseudova, and eggs is 
proved, the problem before naturalists is rather, Why are 
eggs ever fertilized ? in short. What is the use of the male 
sex? 

658. Experiments in Parthenogenesis. — This strange and 
wonderful power of some creatures to produce eggs endowed 
with vitality, although impregnation has not taken place in 
the individual, but in its immediate or remote parent, has 
been made a subject of experiment in Holland by M. Weijen- 
bergh. For this purpose he selected one of the Lepidoptera, 
with which he obtained the following results : 

1. August, 1866, eggs laid by impregnated female. April, 
1867, caterpillars appear, and in July, perfect butterflies. 
. 2. August, 1867, eggs laid by young females of experiment 

(1) without impregnation. April, 1868, caterpillars appear, 
and in July, perfect butterflies. 

3. August, 1868, eggs laid by young females of experiment 

(2) without impregnation. April, 1869, caterpillars appear, 
and in July, perfect butterflies. 

4. August, 1869, eggs laid by yoimg females of experiment 
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(3) without impregnation. April, 1870, no results, the eggs 
all dried up. 

'The impregnation of 1866 had therefore served to endow 
three annual generations of eggs, with vitality. 

659. Can a Bird Reason ?~In an article on this subject, T. 
M. Brewer remarks : Of the seven kinds of the swallow fam- 
ily inhabiting North America, all but one are known to have 
undergone a more or less complete and radical change of life, 
seeking the protection and companionship of man, and making 
great and important changes in their nesting, both as to locar- 
tion and architectural structure. 

These evidences of reasoning power in birds are by no 
means confined to the swallow family. We see its manifesta- 
tions in the cjiange of life and habits of even the proverbially 
not over-intelligent gull, which at Grand Manan, taught by 
generations of persecutions, and robbed of its eggs with ruth- 
less greed by man, no longer rests on the treacherous shore, 
but with its clumsy webbed feet builds itself a nest in 
high and inaccessible forest trees. We see it too in that 
intense caution, miscalled cunning, with which that poor per- 
secuted benefactor of the farmer, the crow, is compelled to 
guard his hunted life. This caution has been taught him by 
the severe lessons of experience, and by his own powers of 
reason. It is foreign to the crow's nature. In Nova Scotia, 
where an absiuxl prejudice against the crow has no existence, 
we may still find this same species as familiar as our common 
robin in Massaohusetts. And in the West, in Iowa, for in- 
stance, where the farmers appreciate their value and welcome 
them as friends, there also we find the natural, untaught, 
confiding crow. 

' 660. Can AnimaU Count ? — M. Houzeau says : The mule 
is supposed to be able to count as far as five at least, and 
this is considered to be established by the following observa- 
-tion. There is a short branch line of omnibuses in New Or- 
leans, where each mule makes the journey five times succes- 
sively before being changed. The veterinary surgeon of these 
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animals called attention to the fact, that at the end of each 
of the first four journeys they are silent ; but as they ap- 
proach the end of the fifth they neigh. But this is not satis- 
factory. The end of the fifth trip may be marked by prepa- 
rations for feeding the animals which they hear or smell at a 
distance, and these may have produced responsive neighs. 

661. Raaion in Animals. — In his recent work, M. Hou- 
zeau gives the following example of reasoning power in ani- 
mals : A bitch having a litter in which one of the puppies 
was idiotic, observed the deficiency, and when she ceased 
suckling itj she took great pains to provide its food, bringing 
it dead birds or pieces of meat, which she had never done, 
even for a single day, with any of her other puppies. From 
the higher animals M. Houzeau extends the reasoning Ac- 
uity to insects, citing in evidence the experiment of a German 
naturalist who spitted a toad on a stick which he stuck into 
the ground. A number of burying beetles soon arrived, and 
as they could do nothing with the toad in the air, proceeded 
to undermine the stick, and finally buried both toad and 
stick. Another instance offered is that related by Erasmus 
Darwin of a wasp which could not carry off a large fly be- 
cause the wind caught its wings ; so it amputated the wings 
of its prey, and then experienced no difficulty in carrying it 
off. 

662. The Mind in Animals. — ^Dr. W. L. Lindsay, of Perth, 
upholds the following views on this subject : 

1. The lower animals possess minds of the same nature as 
that of man. 

2. There is no essential mental difference between man 
and animals. 

3. Many of the causes which produce insanity in man pro- 
duce the same result in animals. 

4. Men and animals are both subject to certain diseases, 
especially those of the brain and nervous system. 

5. The sudden changes of disposition, that accompany in- 
sanity in man, also appear in animals. 
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6. The hereditary transmission of diseases, acquired men- 
tal qualities and deformities, occur in animals as well as in 
men. 

7. Similar causes produce similar diseases in men and in 
animals. 

8. The same mental diseases are found in the lower animals 
as in man. 

663. Intelligence in Monkeys.^ — At a meeting of the Phila- 
delphia Academy of Sciences, Mr. Cope, in describing a 
specimen of the Capuchin monkey in his possession, saLd: 
He is an admirable catcher, seldom missi^ anything, from a 
large brush to a grain, using two hands or one. His cage 
door is fastened by two hooks, and these are kept in their 
places by nails driven in behind them. He generally finds 
means sooner or later to draw out the nails, unhook the hooks, 
and get free. He then occupies himself in breaking up various 
objects and examining their interior appearances, no doubt in 
search of food. To prevent his escape, I fastened him by a 
leather strap to the slats of ihe cage, but he soon untied the 
knot, and then relieved himself of the strap by cutting and 
drawing out the threads which held the flap for the buckle. 
He then used the strap in a novel way. He was accustomed 
to catch his food with his hands when thrown to him ; some- 
times the pieces fell short three or four feet; one day he 
seized his strap and began to throw it at his food, retaining 
his hold of one end ; he took pretty correct aim, and finally 
drew the pieces to within reach of his hand. This perform- 
ance he constantly repeats, hooking and pulling the articles 
to him, in turns and loops of the strap ; sometimes he loses his 
hold of the strap. If the poker is handed to him, he uses 
that with some skill for the recovery of the strap. When 
this is drawn in, he secures his food as before. Here is an 
act of intelligence, which mus^ have been originated by some 
monkey, since no lower or ancestral type of mammals possesses 
the hands necessary for its accomplishment. 

664. Transmission of Education.— Mr. L. Hunt relates in 
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Nature^ that having purchased an uneducated Skye terrier, he 
with great difficulty taught him the accomplishment of sitting 
up. The long course of tuition was not owing to any espec- 
ial stupidity on the part of the dog, for when this trick was 
acquired he learned many others with great ease. In course 
of time the Skye became the father of a family, and one of his 
daughters, who had never seen her father, was in the constant 
habit of sitting up, although she had never been taught to do 
so, and had not seen other dogs sit up. Mr. Hunt adds, she 
is especially given to this performance when any other dog is 
being scolded. Whether this is an instance of helping a fel- 
low animal, of which Darwin gives such curious examples, or 
whether the dog simply hopes to aveii; the passing storm from 
her own head, the fact appears to me patent, that this dog 
has inherited the impression that ^^ sitting up" has some 
special virtue for turning away wrath. 

665. Mind in Men and Animals. — In his studies of the 
mental faculties of animals compared with those of men, iVf . 
Houzeau states his subject of inquiry to be : " Whether 
the mental faculties of man, of which our arts, sciences, and 
social state are the product, have not their germs in the 
lower animals ; whether the several parts of our intellectual 
and moral nature do not insensibly and successively appear 
in the series of the animal kingdom." Though the author 
assures us that he is not biassed by preconceived ideas, we may 
be permitted to doubt his sincerity when we find that he makes 
such forced resemblances as that of tattooing with the rolling 
of a pachyderm in the mire, or that of shaving with the rub- 
bing off of the hair by ruminants. If these were not suffi- 
cient, the remark that " the touching custom of preserving a 
loved one's hair is, perhaps, only a transformation of the old 
practice of scalping," would certainly lead most persons to 
suspect the existence of a preconceived idea in the author's 
mind. 

666. Language among Animals. — M. Houzeau maintains 
that not only does each group of animals possess a language 
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which is understood by other members of tl^ same group, 
but that they can learn to understand the language of other 
groups. His dogs, for instance, perfectly understood his 
poultry. Cocks and hens have one danger signal for the apr 
proach of a bird of prey, another for that of a terrestrial 
animal or for a man. When the latter was sounded, the 
dogs would rush out and bark, while to the former they paid 
no attention whatever. He thereupon concludes that fowls 
have the power of expressing slightly different but closely 
alUed ideas, and dogs can learn to understand these differ- 
ences. 

11* 
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667. The Unity of the Human 8pecxies.-~In the Popvlar 
Science MorUMyy Miss Youmans gives a translation of a 
lecture by M. Quatrefages on this subject. Viewing the 
question solely as a naturalist, and setting aside entirely the 
theological aspect of the matter, he concludes that all men be- 
long to a single species. The data on which this opinion is 
founded may be briefly stated as follows : 

Man is separated from animals by the power of articulate 
speech ; by the expression of ideas by writing and by the 
fine arts. He also has a sentiment of good and evil, and a 
belief in a future life. 

Having drawn the line of distinction between men and 
animals, M. Quati^efages proceeds to the question of difference 
of species and race. In discussing this, he first directs atten- 
tion to the great difference existing between the Newfound- 
land dog and the King Charles spaniel, and shows that 
though the differences are so great, nevertheless the animals 
interbreed, and the offspring is fertile. To this class of dif- 
ferences permitting the production of fertile offspring, the 
erm race is applied. The difference indicated by species, ont 
the contrary, generally, will not permit the production of off- 
spring, and if it does, the offspring is not fertile ; of this 
latter condition an example is furnished by the mule, which 
is barren, never producing any offspring, since it is the result 
of the union of the horse and the ass, which, though they 
closely resemble each other, are still separated to such an ex- 
tent as to belong to different species. 

Having thus explained the signification of the terms race and 
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species, the author then shows that different races Have in 
certain instances arisen from one race of a given species ; and 
first he quotes the case of coffee, the history of which is 
well-known, and all the varieties of which, whether Mocha, 
Java, Rio, or La Guayra, have originally come from the plant 
that grows on the shores of the Red Sea. Next he cites the 
instance of the turkey, originally carried to Europe from 
America, and now presenting many different races in both 
hemispheres. Rabbits, hares, horses, and dogs are likewise 
cited, all of which present many races which interbreed and 
produce fertile offspring. 

Applying these isucta to man, M. Quatrefages argues that 
since the different races from any pari of the world inter- 
breed and produce a fertile offspring, they must of necessity 
all belong to the same species. He also concludes that the 
different races, as we know them, have all originated from the 
same race, which has been modified by its residence in differ- 
ent parts of the earth, and that the different races of men 
have arisen in the same manner as the different races of 
horses, dogs, and turkeys. 

668. Peopling New Lands, — The manner in which lands 
may be peopled from distant parts, was illustrated by the ar- 
rival at one of the Aleutian islands of a Japanese junk which 
was dismasted in a typhoon near Jesso, and finally drifted 
ashore in a rudderless, dismasted state, after floating at the 
mercy of the waves for more than nine months. 

669. Longevity of the Patriarchs. — In an article on the 
Longevity of the Patriarchs in Fraser^s Magazine^ an 
attempt is made to show that the years given as the ages of 
the patriarchs were in reality months. In support of this 
hypothesis, the author cites the fact that the most ancient 
Egyptians reckoned time by months and not by years, and it 
must be admitted that this was by far the most natural way 
for our ancestors to measure time. Taking the Septuagint ver- 
sion of the €iges of Adam and others at the time of the birth of 
their first sons, the hypothesis becomes exceedingly plausible. 
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Professor Owen, in a recent article, says : " Physiology can 
affirm no other than that bipeds enjoying (?) 800 yeai's of 
life could not belong to our si)ecies." 

670. Human Equality. — Perhaps of all the erroneous notions 
concerning mind which metaphysics has engendered or abetted, 
there is none more false than that which tacitly assumes or ex- 
plicitly declares that men are born with equal original mental 
capacity, opportunities and educations determining the differ- 
ences of subsequent development. The opinion is as cruel as 

At is false. What man can, by taking thought, add one cubit 
either to his mental or to his bodily stature ? Multitudes of 
human beings come into the world weighted with a destiny 
against which they have neither the will nor the power to 
contend; they are the step-children of Nature, and groan 
under the worst of all tyrannies — the tyranny of a bad organ- 
ization. Men differ, indeed, in the fundamental characters 
of their minds as they do in the features of their counte- 
nances, or in the habits of their bodies ; and between those 
who are bom with the potentiality of a full and complete 
mental development under favorable circumstances, and those 
who are born with an innate incapacity of mental develop- 
ment under any circumstances, there exists every gradation. 
What teaching could ever raise the congenital idiot to the 
common level of human intelligence ? What teaching could, 
ever keep the inspired mind of the man of genius at that 
level ? — (Professor Henry Maudsley.) 

671. Mental Power in Men and Women.-~Itegarding this 
oft-discussed question, Professor Maudsley says : It has been 
affirmed by some philosophers, that there is no essential dif- 
ference between the mind of a woman and that of a man ; 
and that if a girl were subjected to the same education as a 
boy, she would resemble him in tastes, feelings, pursuits, and 
powers. To my mind it would not be one whit more absurd to i 
affirm that the antlers of the stag, the human beard, and the *• 
cock's comb are effects of education; or that by putting a 
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girl to the same education as a boy she could be sexually 
transformed into one. 

The physical and mental differences between the sexes in- 
timate themselves very early in life, and declare themselves 
most distinctly at puberty. If the person is hermaphrodite, 
the mental character, like the physical, participates equally 
in that of both sexes. If either sex is mutilated, it approaches 
in character the opposite sex. While woman preserves her 
sex, she will necessarily be feebler than man, and, having her 
special bodily and mental characters, will have to a certain 
extent her own sphere of activity. When she has pretty 
well divested herself of her sex, then she may take his groimd, 
and do his work; but she will have lost her feminine at- 
tractions, and probably also her chief feminine functions. 

672. Organic Differences between the Sexes. — One of the 
most marked of organic differences between the sexes is that 
of muscular action. No one who carefully watches the mus- 
cular acts of women will fail to perceive a tendency to do 
them with a sort of rush, with a superabundance and a sud- 
den exertion of force, rather than by a gradual application of 
the precise amount by which the end in view can be secured. 
— (Dr. K. B. Carter.) 

673. Body and Soul From Professor Tyndall's Fragments 

of Science we quote the following : " You see I am not minc- 
ing matters, but avowing nakedly what many scientific think- 
ers more or less distinctly believe. The formation of a crys- 
tal, a plant, or an animal, is in their eyes a purely mechanical 
problem, which differs from the problems of ordinary me- 
chanics in the smallness of the masses and the complexity of 
the processes involved. Here you have one half of our dual 
truth ; let us now glance at the other half. Associated with 
this wonderful mechanism of the animal body, we have phe- 
nomena no less certain than those of physics, but between 
which and the mechanism we discover no necessary connec- 
tion. . A man, for example, can say, I fed^ I think^ I love ^ 
but how does consciousness infuse itself into the problem ? 
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*^ Granted that a definite thought and a definite molecular 
action in the brain occur simultaneously, we do not possess 
the inteUectaal organ^ nor appa/rendy a/rvy i^udimeiit of tlie 
organ^ which tvoiUd enable us to pcLSS^ by a process of reason- 
ing ^ from one to the other, 

^^ Let the consciousness of love^ for example, be associ- 
ated with a right-handed spiral motion of the molecules of 
the brain, and the consciousness of hoUe with a left-handed 
spiral motion. We should then know that when we love, the 
motion is in one direction; and when we hate, that the motion 
is in another ; but the * why ? ' would remain as unanswer- 
able as before. 

^' The utmost the materialist can affirm, is the association 
of two classes of phenomena, of whose real bond of union he 
is in absolute ignorance. The problem of the connection of 
body and soul is as insoluble in its present form as it was in 
the pre-scientific ages." 

674. Ancient Representation of the SouL— The soul is, by 
an ancient writer, figured as the dotted outline of a man. 
The voice of the soul is thought by savages and half-civil- 
ized folk, like Polynesians, to be a murmur or whistle, or a 
ghost of a voice ; and this idea still exists in some parts of 
England. 

675. By-gone Superstitions. — ^The were-wolves or mian-tigers 
and man-hysenas of by-gone popular superstition, were, accord- 
ing to Mr. A. R. Wallace, probably men who had excep- 
tional power of acting upon certain sensitive individuals, and 
could make them, when so acted upon, believe they saw 
whatever the mesmerizer pleased. 

676. Articulate SpeeclLr— The faculty of articulate speech is 
an attribute of man, the comprehension of which is at pres- 
ent beyond us ; for numerous cases recorded by Grerman, 
French, American, and English surgeons show, that even 
where various parts of the brain have been injured or de- 
stroyed, the faculty of speech still remained. — (Dr. Bate- 
man.) 
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677. Darwinism in the Asylnin. — In an examination of the 
brains of two idiots of European descent, Mr. Marshall 
found the convolutions to be fewer in number, individually 
less complex, broader and smoother, than in the apes. " In 
this respect," he says, " the idiot's brains are even more 
simple than that of the gibbon, and approach that of the 
baboon. The condition was the result neither of atrophy 
nor of mere arrest of growth, but consisted essentially in an 
imperfect evolution of the cerebral hemispheres or their parts, 
dependent on an arrest of development. The proportion of 
the weight of brain to that of body was extraordinarily di- 
minished." "We learn, then, that when man is born with a 
brain no higher, indeed lower, than that of an ape, he may 
have the convolutions fewer in number, and individually less 
complex, than they are in the brain of a chimpanzee and an 
orang ; the human brain may revert to, or fall below that 
type of development from which, if the theory of Darwin be 
true, it has gi'adually ascended by evolution through the 
apes. 

With the defect of organ there is a corresponding defect of 
function. But there is sometimes more than a simple defect. 
A curious and interesting fact, which has by no means yet 
received the consideration which it deserves, is that, with 
the reappearance of this animal type of brain in idiocy, there 
do sometimes appear or reappear remarkable animal traits 
and instincts. There is a class of idiots which may justly be 
designated theroid, so like brutes are the members of it. Of 
these, Peter the wild boy, and the young savage of Aveyron, 
are examples. Drs. Carpenter and Crichton both relate in- 
stances, in which idiot girls gnawed through the umbilical 
cord, as some animals do. Dr. Mitchell, Commissioner in 
Lunacy for Scotland, relates a case of an idiot " who grins, 
chatters, and screams like a monkey, never attempting a 
sound in any way resembling a word. He puts himself in 
the most ape-like attitude in hunts after lice, and often brings 
his mouth to help his hands. He grasps what he brings to 
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his mouth with an apish hold. His thumbs are but addi- 
tional fingers: He has a leaping walk. He has heavy eye- 
brows, and short hair on his cheek or face. He is muscular, 
active, and not dwarfish. He sits on the floor and has filthy 
habits of all kinds. His head is not very small, its greatest 
circumference being twenty inches and a half, but in shape it 
strongly exhibits the ape form of abnormality." 

Pinel has recorded the case of an idiot who was something 
like a sheep, both in respect* of her tastes, her mode of life, 
and the form of her head. She had an aversion to meat, and 
ate fruit and vegetables greedily, and drank nothing but 
water. Her demonstrations of sensibility, joy, or trouble 
were confined to the repetition of the ill-articulated words, 
bey may bah. . 

Dr. Brown, of the West Biding Asylum, has under his care 
an idiot girl, who, in general appearance and habits, bears so 
close a resemblance to a goose, that the nurses who received 
her described her as just like "a plucked goose." She 
utters no articulate sounds, but expresses pleasure by cack- 
ling like a goose, and displeasure by hissing or screeching 
like a goose, or perhaps like a macaw. When angry, she flaps 
her arms against her sides. She is dirty in her habits, but 
is very fond of a bath, cackling when she is put into it, and 
screeching when she is taken out of it. 

Whence come these animal traits in man ? Whence was 
derived the instinct which taught the idiot woman to gnaw 
through the umbilical cord ? Was it really the appearance 
of a primitive instinct of animal nature — a faint echo from a 
far distant past, testifying to a kinship which man has almost 
outgrown, or has grown too proud to acknowledge? No 
doubt such animal traits are marks of extreme human degen- 
eracy, but it is no explanation to call them so ; degenerations 
come by law,- and are as natural as law can make them. In- 
stead of passing them by as abnormal, or, worse still, stigma- 
tizing them as unnatural, it behooves us to seek for the sci- 
entific interpretation which they must certainly have. When 
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we reflect that every human brain does, in the course of its 
development, pass through the same stages as the brains of 
other vertebrate animals, and that its transitional states re- 
semble the permanent forms of their brains ; and when we 
reflect, further, that the stages of its development in the 
womb may be considered tie abstract and brief chronicle of a 
series of developments that have gone on through countless 
ages in Kature — it does not seem so wonderful as at the first 
blush it might do, that it should, when in a condition of 
arrested development, sometimes display animal instincts. 
Summing up, as it were, in itself the leading forms of the 
vertebrate type, there is truly a brute brain within the 
man's ; and when the latter stops short of its characteristic 
development as hv/man — ^when it remains arrested at or be- 
low the level of an orang's brain, it may be presumed that it 
will manifest its most primitive functions, and no higher 
functions. 

We need not, however, confine our attention to idiots only. 
Whence come the savage snarl, the destructive disposition, 
the obscure language, the wild howl, the offensive habits, 
displayed by some of the insane ? Why should a human 
being deprived of his reason ever become so brutal in charac- 
ter as some do, unless he has the brute nature within him? 
In most large asylums there is one, or more than one, exam- 
ple of a demented person who truly ruminates ; bolting his 
food rapidly, he retires afterwards to a corner, where at his 
leisure he quietly brings it up again into the mouth and mas- 
ticates it as the cow does. I should take up a long time if I 
were to enumerate the various brute-like characteristics that 
are at times witnessed among the insane; enough to say 
that some very strong facts and arguments in support of Mr. 
Darwin's views might be drawn from the field of morbid 
psychology. We may, without much difficulty, trace sav- 
agery in civilization as we can trace animalism in savagery ; 
and, in the degeneration of insanity, in the unkinding, so to 
say, of the human kind, there are exhibited marks denoting 
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the elementary instincts of its composition. — (Pbofsssor 
Henry Maudsley.) 

678. RelatiTe IjengUui of the Arm and Forearm. — ^Embry- 
ologists have for long remarked that when the forearm and 
arm become distinct from each other — that is, about the end of 
the fifth week of embryonic life — the forearm is sensibly 
longer than the arm. About the fiftieth day equality is es- 
tablished between the two segments, and after that the arm 
increases more rapidly than the forearm. At the middle of 
the third month the radius is to the humerus as 88.88 is to 
100, and finally at adult life the relation is about 72 to 100. 
— (M. E. T. Hamy.) 

679. The XlweUem in Pitsr— The dwellers in pits have 
again become the objects of interest in England, owing to the 
discovery of pit-dwellings at Finkley, near Andover. Re- 
garding these relics, Mr. J. Stevens remarks : With traces of 
Roman occupation we have here rude remains which show 
residence by an earlier people, who, doubtless, lived on after 
the advent of the Romans. Their huts must have been cov- 
ered, some, perhaps, with stones, others with a wooden or 
wattle superstructure, and the poor inhabitants evidently 
cultivated, to a small extent, some of the cereals, had a 
knowledge of weaving, and lived domesticated with oxen, 
goats, and swine. 

680. Swiss Lake Villages. — ^The recent lowering of the 
waters of Lake Bienne by the Swiss Government, for the pur- 
pose of draining a considerable tract of land in the vicinity 
of the lake, has brought to light the piles on which an 
ancient lake village was built. The examination of the bed 
about the base of these piles has yielded human bones, to- 
gether with those of domestic animals, and implements of 
stone, among which is a hatchet of nephrite sixteen centi- 
metres long by seven broad. 

681. Efifect of the Steam-engine on Civilization. — In dis- 
cussing this question, the Quarterly Heview says : The steam- 
engine, mighty as a slave, is the hardest and most brutalizing 
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of masters. It has called into existence a new class in the 
social scale, a class unknown, save by name, a century ago, 
a class which no great statesman has yet dared to look in the 
face. ' This class is that of the operatives ; the men, women, 
and children who are the helots of the steam-engine. With- 
out that culture of the intelligence which every craft neces- 
sarily produces in the craftsman, without that healthy sim- 
plicity which attaches to agricultural and open-air employ- 
ments, shut out from the influence of man, in his industrial 
and social activity, by the many-windowed walls of the 
factory; shut out from the light and voice of God as He 
speaks in the aspects of Kature; the operative classes are 
hourly adding up a terrible sum, which society will some day 
have to liquidate. 

682. The Australians. — Concerning these people, Col. Fox 
says : There is but one existing race, the habits of which 
are sufficiently well known, which can be said to present in 
any great degree the characteristics of a primeval people, 
and that is the Australians. All the weapons and tools of 
the Australians, whatever the uses to which they are applied, 
are closely allied to each other in form. The spear, the club, 
the malga, the boomerang, and the heileman, or rudimentary 
shield, all pass into each other by sub-varieties and connect- 
ing links, and aU consist of the slightly modified natural 
forms of the stems of trees, and other natural productions. 
The Australian in his arts corresponds the most closely of 
any people now living to those of the palaeolithic age. His 
stone axe is sometimes held in the hand when used, and like 
the palseoKthic man, he has not yet conceived the idea of boring 
a hole through it for the insertion of the handle. In some 
cases he cannot, without instruction, even understand the use 
of such a hole when he sees it in the axes of European manufact- 
ure. A most remarkable instance of this was brought to my 
notice not long ago by Mr. Gximaldi, who found on the site 
of a deserted native camping-ground a European axe, having 
a hole for the handle, which the natives, unable to conceive 
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the use of this part, had filled up with gum, and hafibed by 
means of a -withy bent round the outsides of the hole, in ac- 
cordance' with their traditional custom. In our museums 
you will see knives of stone, glass, or iron, all of exactly the 
same form, and hafted, if one may use such a term for the 
attempt to form a handle, precisely in the same manner; 
showing with what tenacity these people retain their ancient 
forms, even after they have been supplied with European 
materials. 

683. Definition of BSan. — In his Natural Histoiy, Aristotle 
classifies man as the tool-making animal ^ this being the most 
absolute characteristic of the human species. Modem science 
has not yet found a better definition. 

684. Are the Wants of Men Identical ? — From the address of 
Colonel Fox before the Sub-section on Anthropology of the 
British Association, we extract the following observations on 
this subject : It is said that the wants of man being identical, 
and the means of supplying those wants by external nature 
being alike, like causes would produce like effects in many 
cases. There can be little doubt, that many remarkable anal- 
ogies have arisen in this manner, especially amongst the very 
variable myths, customs, religions, and even languages of sav- 
age races, and that it would be dangerous to assume connec- 
tion to have existed, except in cases where a continuous distri- 
bution of like arts can be traced. Nor can it fairly be said, 
that the wants of mankind are alike in all cases ; for if we 
adopt the principle of evolution, it is evident that the wants 
of man must have varied in each successive stage of progress, 
diminished culture being associated with reduced wants ; thus 
carrying us back to a condition of man in which, being analo- 
gous to the brutes, he could scarcely be said to have any wants 
at all of an intellectual or progressive character. 

685. The A883rrian Tablets. — Mr. Henry Fox Talbot has in- 
vestigated the Assyrian Tablets in the British Museum, and 
finds on one the following account of the birth and infancy of 
Sargina, who was a legislator, conqueror and King of Baby- 
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Ion fourteen or fifteen centuries b.c. : " In a secret place my 
mother had brought me forth. She placed me in an ark of 
bulrushes ; with bitiunen she closed up the door. She threw 
me into the river, which did not enter into the ark. The 
river bore me up, and brought me to the dwelling of a kind- 
hearted fisherman. He saved my life, and brought me up as 
his own son." The similarity to the account of the infancy 
of Moses is very curious and instructive. 

686. Stone Monuments of England. — ^The great stone mon- 
uments of England, like Stonehenge, are supposed by Mr. 
James Fergusson to be military trophies erected in the time 
of King Arthur on the battle-fields by the victorious armies. 

687. An Important Historical Relic— Mr. Harris, the editor 
of the Hieroglyphical Stcmdardy describes a papyrus 134 feet 
long, and 1 foot 4^ inches wide. It is of the date of Barneses 
III., and is of great interest to the student of Mosaic history. 

688. Stone Implements of Great Britain In a review of 

Evan's work on this subject, a writer in Nature says : Those 
who are not already versed in the science of Archaeology 
will be astonished to hear the infinite variety of uses to which 
the apparently stubborn and unmanageable rock called flint, 
has been converted. We may perhaps doubt if in the very 
earliest ages it was used for purposes of warfare, and we pre- 
fer to give our progenitors the benefit of that doubt, and to 
believe that those were " golden ages " — ^times of piimitive 
piety and peace ; and that it was only for purposes of husband- 
ry, and the chase, and domestic use, that they worked up the 
materials found in their plains and valleys. Thus, we find 
descriptions of celts, or axes for felling trees, or hewing ca- 
noes, hoes, threshing-machines — as now used in the East — or 
perhaps harrows, scrapers for preparing skins, arrows for 
birds, or other " small deer ; " knives, gouges, saws, mullers 
or poundiug stones, chisels, hammer axes or picks, and pol- 
ishing or grinding stones, of which there must have been great 
need. Nor were the women of the period left destitute of their 
share o{ the stony spoil ; for we find rings, armlets^ amulets, 
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spindle-whorls, pestles, and in the cave deposits, needles of 
bone of admirable workmanship, which might have been, and 
probably were, drilled by flint flakes. 

Notwithstanding all that has been written on the subject, 
there seems to be still much doubt as to the uses for which 
some, and no inconsiderable number, of these objects were de- 
signed. For all useful purposes it would have sufficed that 
the cutting edge of a stone axe should alone be polished and 
ground ; yet it is often, indeed usually, found, that the entire 
surfaces of the faces and the sides exhibit a polish which could 
only have been obtained by long and apparently profitless la- 
bor. And not only so, but many of these are very fragile, 
being slightly made, and of delicate workmanship, and others 
are of such small dimensions, that, as M. Boucher de Perthes 
pointed out, they never could have been available for any 
kind of hard work. Many of these exhibit no signs whatever 
of fracture or even of scratching, either at the butt or the 
edge, indications of which could not possibly have been wanting 
had they ever been used for weapons or tools. Besides which, 
while many of the districts in which they are found contain 
abundance of rocks suitable for all ordinary purposes, these 
implements are often made of Asiatic stones of beautiful colors 
and capable of taking a high polish. 

This being so, the discovery of these implements in Europe 
may have some bearing upon an important ethnological ques- 
tion. We have good reason to believe that the dolmen- 
builders came, in the first instance, from India. May we not, 
then, regard it as possible that the fabrication of polished im- 
plements^ as well as the practice of dolmen-building, originat- 
ed in India, where they are still retained, and that these costly 
polished stone implements were brought hither by our Aryan 
ancestors, as the Israelites carried their Teraphim about with 
them ; or as the Trojans, after the fall of their city, are repre- 
sented in Virgil as carrying with them their household gods ? 
We find abundant traces of the Aryan language in our own, 
and of their sepulchral architecture in our dolmens; why 
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should we not find in our fields some of their idols ? It is quite 
consistent with, and in a certain sense confirmatory of, such 
a belief, that in almost every country in which these things 
are found, they are regarded by the common people with su- 
perstitious reverence, as if the practice of adoration had in 
the lapse of ages merged in a vague and faint tradition of 
sanctity. It has been usual with almost all people, in all 
ages, that those things which they most esteemed in life should 
rest with them in their graves ; and as we often find the priest's 
paten and chalice placed in his coffin, or the Anglo-Saxon's 
sword and shield laid beside him in the earth, so, possibly, 
these prehistoric men may have wished that the stone idols 
which, when living, they adored — the Lares and Penates of 
their time — should be laid beside them in their tombs. 
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CAUSES AND OSIOIK OF DISEASES. 

689. Dust in Cities. — Professor Tyndall states that almost 
the whole of the dust in rooms is of organic origin, and prom- 
inent among these organic bodies is horse manure. The re- 
moval of this disgusting contamination from the air of infected 
localities has been the subject of careful experiment by the 
London Board of Health. The droppings have not only been 
removed, but the sur&ce has also been cleansed by powerfiil 
jets of water, thrown by steam-power, whereby all the crevices 
between the stones forming the pavements have been cleansed. 
In some districts fresh earth has been spread over the foul 
surfece with the most satisfactory results. The Yal de Travers 
asphalt pavement is, however, regarded by Sir Joseph Whit- 
worth, the English authority on all questions connected with 
street economy, as offering the most promising means of re- 
lief from such foul organic dust, since it will tend to hasten 
the introduction of hot-air engines with ' india-rubber tires 
for the purposes of street traffic. 

690. Origin of Cholera. — Mr. B. G. Jenkins endeavors to 
show that cosmic influences originate cholera, and that this 
disease " is intimately connected with auroral displays and 
with solar disturbances." The cholera periods, Mr. Jenkins 
tells us, do. not correspond with the maxima nor the minima 
of the sun-spots ; neither are the cholera periods of the same 
length as the period intervening between one sun-spot maxi- 
mum and another, but they are equal to a period and a half. It 
is difficult to see how this fact establishes any connection be- 



^ 



MEDICINE. * 266 

tween cholera epidemics and such cosmic influences as sun- 
spots, it appears rather to militate against the hypothesis than 
to favor it. 

691. Malarial Poison.— Among the numerous explanations 
that have been given of the origin and formation of malarial 
poison, none is more ingenious than that recently publislred in 
the London Philosophical Magazine^ by Dr. Daniel Vaughan, 
of Cincinnati. Starting with the statement that the poison 
is produced from the vegetable kingdom, the doctor first pro- 
ceeds to eliminate dust, which he justly says cannot exist in 
a locality where the ground is always moist. There remain 
the alkaloids, vegetable acids, and salts, together with the 
volatile oils from living and dead vegetable matter, which 
might be dissolved by the rains on the hills and conveyed to 
the valleys or depressions. The alkaloids, vegetable acids, 
and salts are necessarily excluded by virtue of the high 
temperatures required to volatilize them. Kot so with the 
oils; thes6 are volatilized with comparative ease, especially 
when they are held in solution in water which is undergoing 
vaporization. 

In the preparation of various perfumes the druggist macer- 
ates the different parts of the plant for a greater or less 
pOiriod of time in water, thus extracting not only oils that 
already exist, but often by a kind of fermentation producing 
new oils. The solution thus obtained is then distilled or 
vaporized, and the vapor condensed ; with the steam the oils 
pass over, and are thus obtained in a pure and concentrated 
form. In the same manner l)r. Vaughan argues that the rain 
dissolves the oils from the leaves of trees and other plants on 
the hill-sides ; then, as it passes to the ground, it makes another 
extract from the litter of dead leaves and twigs by which it 
is covered, and the compound solution percolating through 
the earth, finally reaches the lowest depressions and there 
forms a marsh. In this, under the influence of the sun's rays, 
evaporation takes place, and the steam as it rises carries with 
it the oils that have been brought from the hills, and so in- 
13 
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Hydrophobia caused death in three instances in New York 
during the year 1870 ; two in March and one in November, 
the symptoms not having appeared either in the individual 
or the animal during the summer season. The period of in- 
cubation, that is, from the bite to the appearance of the 
symptoms, was from one to two months, and all the victims 
wei^ boys, aged respectively 17, 9, and 3 years. — {Meport of 
JBoa/rd of Health,) 

698. Poison of the Oobra.->Dr. John Shortt finds by exper- 
iment that when the poison of the cobra is administered by 
the mouth it is not poisonous ; he also shows that a female 
animal yielding milk, if poisoned by the bite of the cobra, 
does not give a poisonous secretion of milk, even though the 
young animals continue to imbibe the milk after the death of 
the mother from the poison. 

699. Poison from Pishes and Reptiles^^Br. Corre, of Brest, 
in an article in the Archives de Physiologie^ compares the 
symptoms produced by the introduction into the stomach of 
the flesh of poisonous fishes, with those caused by inoculation 
with the poison of venomous snakes. His observations 
show that '^ these poisonous substances present a remarkable 
analogy in their nature and action. It is curious, however, 
to observe that they enter the system in two quite dif- 
ferent ways. In the case of the snake poison, it must be in- 
troduced directly into the blood, and is without action when 
taken into the stomach; while the opposite obtains in the 
case of poisonous fishes." 

700. Causes of Scurvy in Hospitals^— M. Leven being in 
charge of one of the hospitals of Paris during the siege, 
made a study of scurvy, and concludes that it is not pro- 
duced by a want of vegetables, nor are vegetables indispensa- 
ble to its cure, but that it is the result of bad hygienic con- 
dition in those who contract it. Cold, dampness, excessive 
work, moral A depression, and insufiicient alimentation, he 
thinks, are the principal causes of scurvy. He believes it to 
be a fatty degeneration of the muscular system, beginning in 
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the heart and those museles which are most active ; then it 
appears in the liver, kidneys, and other organs. A great 
number of cures were obtained in the hospital in question, by 
the use of raw meat without vegetables. 

701. Consumption. — In a new work on consumption, by 
Dr. Henry MacCormac, of London, the theory is maintained 
that consumption or tubercular disease is caused solely by 
breathing air which has already been breathed either by ani- 
mals or human beings. The hourly elimination of carbonic 
acid by the lungs amounts to ten or twelve hundred cubic 
inches, and if the air is already contaminated with that gas 
and with other organic effete substances, its power to remove 
these from the body is seriously injured, and the " detritus 
of degeneration being retained, becomes tubercle." 

After reviewing the death rates of different capitals, tho 
doctor concludes that the prevalence of consumption in 
Vienna may be traced directly to the use of close stoves, 
doubly glazed and padded windows which are never opened, 
and consequently to living in chambers which are never ven- 
tilated. The same is the case in St. Petersburg, where out 
of an annual mortality of 5,000, about 1,900 die from con- 
sumption. In this capital, double doors, with windows every 
crevice of which is carefully closed with wadded cloth or 
voiloky exclude the external air, and along with the close 
stove, render stagnant the stinted, breath-fouled atmosphere ; 
effectively hindering its replacement from without, and en- 
tailing the direful scourge of tubercle, from which no classes 
or conditions of the community are exempt. 

702. The Tape-worm. — From an egg so minute that thou- 
sands might be contained in a glass of water without detec- 
tion, a little embryo is hatched. It is provided with six hooks, 
and attaching itself to the walls of the intestinal canal of 
some unfortunate, becomes, in time, a tape-worm. When 
fully developed, the tape- worm consists of a great number of . 
segments, which are in reiality distinct individuals. Each of 
these contains about four thousand eggs, and as segment after 



270 OEX^BAL BIOLOGY. 

segment ripens, it is separated, and passing to the outer 
world offers its contents for distribution. According to the 
estimate of Dr. Cobbold, about four thousand residents of 
London are aflSicted with this villanous parasite ; and con- 
sidering the millions of eggs they must discharge annually 
into the sewers, he recommends to the authorities the careful 
consideration of this matter, before they conclude to apply 
city sewage to agricultural purposes. 

The prevalence of tape- worm and other entozoic diseases 
in those parts of India where sewage irrigation is carried 
out, is enormous, and thousands of cattle are destroyed as 
being unfit for human food. 

703. A New Entozoon. — ^The cholera, that at times attacks 
herds of swine, has been made the subject of investigation by 
Professor Verrill, Dr. Fletcher, and others. The conclusion 
arrived at is, that it is caused by a parasite that makes its 
home in the fat surrounding the kidney of the pig. At one 
period of its existence it is free, but finally becomes fixed or 
encysted, and its soHd parts 'dissolve, leaving a grayish-brown 
fiuid containing thousand of eggs. 

704. Scarlet Fever and Measles. — ^Dr. Hallier advances the 
hypothesis that measles and scarlet fever are both caused by 
fungoid growth or spores in the blood. These so-called micro- 
cocci he also finds in great numbers in the perspiration of 
such patients. 

705. Foreign Growths in the Body. — Dr. Bastian, in speak- 
ing of the origin of lowest organisms, says : It has been long 
known that Bacteria and Torulse are frequently to be found 
within vegetable cells, taken even from the central parts of 
plants, whenever these are in a sickly condition or are actu- 
ally dying. They are apt to exist also within the epithelial 
cells taken from the inside of the mouth ; and the frequency 
and abundance with which such organisms are met with in 
these cells, is almost in direct proportion to the mal-nutrition 
and lack of vital power in the individual who is the subject 
of observation. Then, again, in persons who have died of 
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adynamic diseases, in the course of twenty-four or thirty-six 
hours (during warm weather) Bacteria may be found in 
abundance within the blood-vessels of the brain and other 
parts, although no such Bacteria were recognizable in the 
blood of the individual during life. 

706. A Ourious Disease of Thibet — There are no leeches or 
mosquitoes in Thibet, nor are maggots or fleas ever seen there ; 
and in Dingcham, or Thibet proper, there are no bees or wasps. 
A curious disease, known as Goomtook, or the laughing dis- 
ease, at times attacks both the men and women of this country. 
It is attended by excruciating pain in the throat, and often 
proves fatal in a few days. — (Dr. Campbell, Superintendent 
of Da/ijeding. ) 

707. Changes in Blood Discs. — ^Br. Manassein, of St. Peters- 
burg, states that an increase in the temperature of the body 
is attended by a diminution in the size of the blood corpus- 
cles. On the other hand, a decrease in temperature by the ac- 
tion of cold, or the administration of medicines which tend 
to lower the temperature, all produce an enlargement of the 
corpuscles. 

Kemer shows that quinine stops the movements of the 
white corpuscles of the blood, and causes them to become granu- 
lated. 

While quinine lessens the process of oxidation by the blood ; 
snake poisons increase it. — (BiKZ.) 

The blood in scurvy contains great numbers of white glob- 
ules. — (M. Robin.) 

708. Xnfluence of Baths on the Weight of the Body.— The 
observation of M. Durrien, that the weight of the human body 
is increased by cool and diminished by warm baths, is con- 
firmed by the recent experiments of Jamin and De Lanzas. 

t09. Action of Cold on the Body. — In the Americcm Jov/r- 
nal of Science and Arts for December, 1872, Professor J. 0. 
Draper thus sums up the results obtained in a series of ex- 
periments to determine the " Effects of Exposure to Cold : " 

In conclusion, it may be observed that the primary and 
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most important effect of the application of cold to the whole 
surface of the body is to reduce the action of the heart. This 
reduction is still further increased on removing the cold, if 
the application has continued for a sufficient length of time ; 
and, as a consequence of the reduction of the heart's action, 
the phenomenon of stupor or sleep appears, produced either 
by deficient oxidation or by imperfect removal of carbonic 
acid. There is also a tendency to congestion of various inter- 
nal organs, especially of the lungs, and the establishment of 
a pulse-respiration ratio similar to that of pneumonia. 

710. PoiBooofui Oolom. — Coal-tar colors are frequently the 
cause of distressing symptoms in the human economy. Aniline 
itself is a poison, and all colors that contain it in an unchanged 
state are consequently more or less toxic in their action. The 
agents employed in the preparation of aniline colors are in 
many instances very deleteriouis. Among these are the com- 
pounds of arsenic, zinc, tin, antimony, lead, together with 
hydrochloric and picric acids. 

The common or inferior colors prepared from residues are 
especially dangerous, and are, on account of their cheapness, 
employed in coloring paper-hangings, wooden toys, matches, 
india-rubber articles, and confectionery. In the dyeing of 
woollen and other tissues the common aniline colors are also 
extensively used, and sewing-girls frequently suffer severely 
from the presence of arsenic and picric acid in these materials. 
Their fingers become inflamed and dotted with small pimples 
upon a red ground. The same eruptions, after a while, ap- 
pear on the fiEu;e ; the lips are of a deep violet color, and there 
is trembling of the hands and feet, accelerated pulse, and 
difficult respiration. 

711. Effect of Irritants applied to the Skin.— Becent experi- 
ments show that irritants applied to the skin cause a change 
in the tissues of the body, the consumption of oxygen and 
the production of carbonic acid being often increased by 
more than one half. The relation between the oxygen con- 
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sumed and the carbonic acid produced ^as not always con- 

« 

stant. 

712. Soap a Oatue of Skin Disease. — Soap is said to be now 
extensively manufactured from bone grease. In the prepara- 
tion of this material, bones of every description, and in every 
stage of putrefiEkctive decomposition, are ground into a fine 
powder, and submitted to the action of water boiling unde^* 
pressure in a Papin's digester. The resulting mixture is then 
cooled, when the undissolved bone esarth. settles to the bottom, 
while fats or oils rise to the top, and between these rests a solu- 
tion of bone gelatine in water. Out of this gelatine solution, 
by suitable processes, a patent isinglass is manufactured for 
the preparation of the soups and jellies of the pastry-cook, 
while the oil or grease is saponified and converted into soap. 

In the soap thus produced thei'e remain fine particles of 
bone earth, which, when the soap is rubbed on the face, as in 
shaving, lacerate or scratch the skin, and the wounds thus 
produced are, according to some, poisoned by noxious matters 
originally existing in the bones, and which all the processes 
of putrefaction — extraction at high temperature and even 
saponification — have failed to destroy. 

713. Small-poz. — Small-pox, it is estimated, destroyed forty- 
five millions of lives in Europe during the century preceding 
the introduction of vaccination. In London, during the last 
century, one death in fourteen was caused by small-pox. Dur- 
ing the present century, the proportion is only about one 
in fifty. In Trieste, the deaths are seventy-five times less 
than before the time of Jenner. Of all poisons, the small- 
pox virus retains its reproductive power with greatest te- 
nacity. It may be conveyed in clothes, paper, thread, and in 
everything that it is possible to use in a sick-room. The 
doctor may take it to his patients, the lawyer to his clients, 
or the clergyman to his congregation. — (E. Lankester.) 

714. Poisoned Water.— Many streams in France have been 
rendered unhealthy by the dischai^e of the water fix>m starch 

factories into them. 
13* 
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715. Sea'sickness. — In discussing Mr. Bessemer^s saloon 
Bteamer, NaJture says: Persons suffering from sea^sickness 
complain not only of giddiness arising from themselves and 
everything about them being continually in motion, but also 
in particular of a qualm which comes over them every time 
the ship, or the part of it on which they are standing, is de- 
scending, sinking, as it were, from under their feet. An ap- 
proach to this qualm is commonly felt in a ^rden swing dur- 
ing the descent, and also in jumping from considerable heights. 
There can be very little doubt that this is due to the fact 
that the intestines are then wholly or partially relieved from 
their own weight, and therefore exercise an unusual pressure 
against the stomach, liver, and diaphragm. This pressure 
produces the qualm, and its rapid and frequent alternations 
cause sufficient irritation to produce in most people sea-sick- 
ness, and in some persons more seiious effects. Physiologists 
are by no means agreed as to how much of sea-sickness is 
due to this cause, and how much to the reaction upon the 
stomach of the brain-disturbance. 

716. Absinth.— The effect of absinth on chickens has been 
. recently investigated by M. Z. Pupier. He finds that they 

die in a condition of extreme emaciation. 

717. Distribution of Arsenio in the Body. — ^In an article in 
the American Chemist^ on the distribution of arsenic in the 
body. Professor J. C. Draper shows that, in poisoning by this 
substance, only a very minute portion is to be found in the 
tissues of the stomach after death, nearly the whole of the 
quantity contained in the organ being in the contents of the 
stomach, and only a minute trace in the tissues. 

718. Fractures caused by High Heels.— Surgeon Hewlett, 
,of London, reports a number of cases of severe fractures in 
ladies, the result of falls caused by the fashionable high- 
heeled shoes. 

719. Baldness. — Baldness is becoming so common among 
the doctors in England, that in one of the large medical 
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schools, out of a staff of twelve medical officers, all under 
fifty, only four are not bald. 

720. Fatty Liver. — Colorless bile is an almost certain indi- 
cation of fatty degeneration of the liver. — (M. E. Ritter.) 

721. Nitrogen in Fevers. — A-ccording to Dr. Unruh, the 
quantity of nitrogen eliminated in fevers is fifty per cent, 
greater than in the normal state of the body. During the 
crisis of the fever, it even passes beyond this quantity. 

722. Color Blindness. — This condition of the tye, in which 
the person loses the power of seeing certain colors, is ex- 
plained by Professor Helmholtz on the hypothesis that, in 
the retina or sensitive nervous coat of the eye, there are 
nerve filaments possessed of the special duty of determining 
each color respectively. Such specialization of function is 
not extraordinary, and is similar to that found in the audi- 
tory nerve, which, on entering the cochlea, divides into a vas- 
number of filaments, each of which is attuned to a given note. 

723. Turner's Vision. — Turner's vision, now the subject of 
so much discussion, and concerning which Dr. Liebreich has 
recently lectured, I explain in part as follows: He often 
placed the sun in the centre of the picture. If any one looks 
at the sun in this manner, the eyes become suffused with 
moisture, and the same vertical streakiness and yellow glare 
will be produced. — (W. Mattieu Williams.) 

724. Theory of Short-sightedness.— -Dr. Liebreich tliinks 
that a great deal of the short-sightedness (decrease in acute- 
ness and endurance of vision) in England is the result of the 
bad arrangement of light in the school-houses. These evils 
may be prevented by causing the light to fall on the desk 
from the left-hand side, and as much as possible from above. 
The children should sit erect, and the book should be at 
least ten inches from the eyes, and placed at an angle of 20° 
for writing and 40° for reading. 

725. Fusion of Leaden Bullets in Wounds M. L. Melsens 

denies the opinion of Professor Coze, that balls of lead may 
fuse in wounds. A bullet with a temperature of 0° C, and a 
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rate of movement of 292 metres per second being arrested, 
and all its force transformed into heat, which is inadmissible 
in practice, reaches the point of fosion of lead, 325^ C, but 
does not fuse. At a rate of movement of 390 metres it 
melts, and at 400 the temperature in the melted mass would 
be 415° C, or 90° above the point of fusion of lead. The 
fusible metal of Arcet melting at 95° was also used ; calcula- 
tion shows that a ball of the latter moving at 250 metres per 
second, and its force transformed into heat by sudden arrest, 
would melt completely, and at 400 metres the temperature of 
the melted mass would be 385° C, or 290° above the melting 
point of the alloy. 

Experiments showed that the leaden balls might be fired 
at velocities from 250 to 400 metres per second, and checked 
by media of lead, limestone, wood, either hard or soft, wet or 
dry, parallel or perpendicular to the fibres; in masses of 
paper either parallel, obliquely or perpendicularly to the 
leaves, without giving satisfactory evidence of fusion, and 
with only a very small loss of weight if the fragments were 
carefully collected. 

The balls of fusible metal presented traces of fusion on 
their fragments. 

The evidences on which the theory of fusion has been based 
M. Melsens thinks may be explained by the fact that the 
change in figure of the ball has been produced by its having 
struck some hard substance before penetrating the body. 

He also thinks that a very large part of the force of im- 
pact is dissipated in the breaking up of the bullet into frag- 
ments, which are thrown off with great velocity; and he 
relates that in his experiments, microscopic fragments of the 
broken bullets of lead possessed sufiicient projectile force to 
pierce zinc leaf used to catch them. 

TREATMENT. 

726. Spectacles.— The use of yellow spectacles instead of 
green or blue, is proposed by a recent writer, on the hypothe- 
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sis that yellow is the ray having the least actinic or photo- 
graphic power. This error has originated in a want of knowl- 
edge of the fact, that of all the rays, yellow has the most pow- 
erful action on carbon compounds. Since the eye in ita con- 
struction involves the use of such compounds, it follows that 
the yellow ray of all others will have the strongest action on 
the eye. This agrees with our actual experience, for the yel- 
low is by far the most powerful light to the eye, and the uni- 
versal preference for green and blue glasses is owing to the 
fact that these, by shutting out the rays that act with the 
greatest energy on the carbon compounds of fehe retina, pro- 
duce a milder and less irritating action on the organ, when by 
disease or other cause its sensitiveness is increased. 

727. Spectacles for Divers. — Dr. Dudgeon states that by 
means of spectacles provided with air lenses of an inch and^a 
half focus in water, perfect vision for near and distant objects 
under water may be obtained. 

728. Reproduction of the Crystalline liens.— M. Milliot, as 
the result of numerous experiments on animals, states ih&t 
the crystalline lens of the eye may be reproduced, providing 
the capsule is not too seriously injured. 

729. The Ophthalmoscope. — An ophthalmoscope for the use 
of two persons was exhibited at a recent meeting of the 
Academy of Medicine at Paris. 

730. Influence of Increased Pressure on Dea&ess. — Deaf- 
ness is sensibly diminished in the workmen employed in con- 
structing the foundations of bridges. The compressed air 
they are obliged to breathe in their sub-aquatic occupation has 
doubtless something to do with this result. 

'731. Eleotrio Probe.— -An electric probe for the discovery of 
foreign bodies in wounds, was exhibited by M. Trouv^, at the 
last General Assembly of the Scientific Association of France. 
The probe is hollow, and when brought in contact with the 
foreign substance, the indicating apparatus is passed through 
it. As soon as the latter touches the object to be examined, 
the vibrator of an electro-magnet is set in operation, and by 
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the character of its vibrations the surgeon may determine 
whether the foreign body is lead, iron, or copper. 

732. An Bztraordinary Surgical Operatioiu— The La/ncet gives 
an account of an extraordinary operation, in which the nerves 
of the left upper extremity, from their origin at the vertebral 
column almost to their insertion at the hand, were raised from 
their beds and subjected to stretching and pulling. The patient 
was a soldier who had been struck on the nape of the neck 
by the butt end of a musket, and following the injury there 
was the most violent contraction of the muscles of the part 
in question, attended by a loss of sensation in the skin over 
the same. This continued for nearly two years, when the 
operation was performed by making three long incisions, one on 
the arm, one in the axilla, and one over the left clavicle ; the 
nerves were raised, submitted to the manipulations described 
above, then returned, and when the wounds healed the parts 
were entirely restored to their normal state. 

733. Sponge Paper. — Sponge paper, made by adding finely 
divided sponge to paper pulp, has been used in France for 
dressing wounds. It absorbs water readily, and retains 
moisture for a long time. It is therefore applicable to many 
purposes in the arts and manufactures. 

734. Electricity in Dentistxy. — An electro-magnetic hammer 
has been recently employed in Philadelphia for plugging teeth. 
It is said to be perfectly under control, and to greatly shorten 
this unpleasant operation. 

735. Disease Qenns in Surgery. — ^The whole course of sub- 
cutaneous surgery, and the whole range of Professor Lister's 
experience, the daily experience of the difference in progress 
between simple and compound fractures, a thousand facts 
and observations, and the accepted and proved theories of 
surgical practice, have long convinced every surgeon that, in 
proportion as air, and that which air bears (germs), are ex- 
cluded from the fluids of open wounds, and from the organic 
fluids of the body, suppurative and putrefactive processes will 
be lessened and warded off. — {British Medical Journal,) 
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736. The Doctrine of Signatures. — During the sixteenth and 
seventeenth centuries the belief in the doctrine of signatures 
was at its zenith. It rested on the idea that plants possessed 
some visible trait, mark, or signature, which indicated their 
fitness to be used for the cure of diseases in certain parts of 
the body. The walnut, for example, was regarded as present- 
ing a perfect signature of the head, the outer husk or green 
covering, representing the pericranium, or outer skin of the 
skull; therefore preparations of these were used in treating 
wounds of the scalp. The inner hard shell, its thin yellow 
skin and the kernel, in their turn representing the bones of 
the skull, the dura mata, and the substance of the brain, were 
highly esteemed in the treatment of diseases of each of these 
parts. 

In like manner pith of elder, since it pits when -pressed, 
as do the legs of a dropsical person, was used in treating 
dropsy. And to illustrate by a few quotations from a work 
on this curious subject : " Lady's thistle has many prickles, 
hence ih is used in stitches of the side. The scales of pine 
cones resemble the front teeth, hence when boiled in vinegar 
they make a gargle which soothes the toothache. White 
coral is very like teeth, therefore it helpeth infants to breed 
their teeth, their gums being rubbed therewith." 

737. Destruction of Germs by Heat.— As the result of a 
series of experiments on the destruction of low forms of life 
by heat. Dr. Crace-Calvert has shown that germs of various 
kinds will withstand a temperature of 300° F., at which 
degree the fibres of different kinds of cloth are so seriously 
injured as to be unfit for further use. It is therefore evident 
that the mere agency of heat cannot be depended upon for 
the destruction of the germs or corpuscles attached to the 
clothing of persons who have been suffering from any con- 
tagious disease. 

738. Destruction of Disease Oerms by Hyponitrous Acid. — 
The commission of the Paris Academy of Sciences appointed 
to examine into the best processes for destroying contagious 
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germs, report that of all agents the most effective is hypo- 
nitrous acid. In applying it to rooms they recommend that 
every crevice and keyhole should be stuffed with gummed 
paper. The gas is to be evolved in earthenware pans by the 
action of waste copper strips on commercial nitric acid, and 
after the operation is finished, the windows should be opened 
from the outside to secure the complete removal of the gas 
before the room is entered. 

739. Absorption of OalomeL — The absorption of calomel has 
been made the subject of experiment by Dr. R. V. Tuson, 
who finds that in a mixture of calomel and water, with 2 per 
eent. of hydrochloric acid, the calomel is not dissolved ; in a 
mixture of calomel, pepsin, and water the calomel is also not 
dissolved ; while in a mixture of calomel, pepsin, and water, 
with 2 per cent, of hydrochloric acid, the calomel is dissolved. 
He therefore contends that in artificial gastric juice the 
digestion of calomel is accomplished in the same manner as 
that of the albumenoids. 

740. Administration of Pood by the Nostrils— Dr. Moxey, 
in a communication to the London Zicmoet, recommends that 
lunatics and criminals who attempt suicide be fed through 
the nostril. Five strong men should hold the would-be 
suicide on his back in bed, a funnel is then to be introduced 
into one nostril, and beef-tea or other liquid food poured into 
it. Time should be allowed occasionally for breathing. The 
author thinks that the attempt at suicide would soon be given 
up, when it was found to be futile, and to bring nothing but 
ridicule. 

741. Resort for Oancer and Consumption Patients. — Pro- 
fessor Andrews, of Chicago, finds, as a result of the examinsr 
tion of the U. S. Census Keports, that cancer and consumption 
abound near the sea-coast, and diminish as you recede from 
it. At equal distances from the coast they are more preva- 
lent at the north than at the south. He therefore concludes 
that the proper resort for such patients is that which is at 
the same time farthest from the sea and as far south as possible. 
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742. Elevation of Fractured Bone by the Pressure of the Air. 
— Dr. Larkin proposes to elevate the depressed bone ia fract- 
ures of the skull by the pressure of the air ; the necessary 
exhaustion being obtained by a small air-pump, and applied 
by a perforated cupping-glass adapted air-tight by putty. 
The same operation was recommended long ago by Gross, and 
the later numbers of the Laricet give accounts of cases in which 
it has been tried with success. 

743. Removal of Foreign Bodies from the Bar. — A French 
surgeon has removed foreign bodies from the ear by means of 
a slender rod, the end of which was wrapped with lint, and 
armed with a minute d^p of glue. - On being pressed against 
the substance, the glue caused it to adhere to the rod, when 
it was easily extracted. 

744. Rubber Oloth in the Treatment of Zhruptive Diseases. — 
The treatment of eruptive diseases of the skin by enveloping 
the part affected by india-rubber cloth, and so keeping it 
moist, is meeting with great success in Paris. In two or 
three days a scalp covered with scales of eczema is completely 
cleansed by this simple application. 

745. Absorption of Potassium Iodide by the BUn.— M. Br^ 
mond finds that if the body is placed in a wooden box, the 
air of which is warmed gradually to 45° C. by a jet of steam 
escaping from a vessel containing iodide of potassium, the salt 
is absorbed by the skin, and may be found a couple of hours 
afterwards in the excretions, and continues to appear therein 
for a day or more. 

746. New Treatment in Paris. — The last new fashion for 
the treatment of vaiious diseases in Paris is the use of fresh 
blood ; and large numbers of persons frequent the slaughter- 
houses for the purpose of obtaining it as the animals are 
killed. 

747. Efifect of Sunshine. — Sunshine, if not too strong, is an 
excellent soporific. Its virtues in this reelect are well worth 
a trial by all sleepless persons. 
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748. Alkaloids in Opium.— M. Babuteau classifies tilie alka- 
loids in opium as follows, according to their effects : 

Soporific : morphia, narceine, codeine. The others do not 
produce sleep. 

Poisonous: morphia, codeine, th^baine, papaverine, nar- 
o6ine, narcotine. 

Anodyne: narc^ine, morphine, th^baine, papaverine, co- 
deine. Narcotine does not appear to ease pain. 

Constipating: morphine, narc6ine. The others do not 
arrest diarrhcea. 

749. Production of Ansdsthesia. — Perfect ansesthesia may 
be produced and sustained for a long time without the usual 
danger, by administering a subcutaneous injection of hy- 
drochlorate of morphine about half an hour before the inha- 
lation of chloroform. — (MM. Labbe and G. Guyon.) 

750. New Condition of Anaesthesia.— A hypodermic injec- 
tion of three-quarters of a grain of chlorohy^rate of narceine 
was given to a dog. The animal was then submitted to the 
action of chloroform ; on awakening it was insensible to pain, 
though able to move about. This singular condition lasted 
for several hours. 

751. Morphia in Cholera. — ^Dr. Patterson, of Constantino- 
ple, has treated cholera, with a recovery of more than half the 
cases, by the hypodermic injection of large doses (i to ^ 
grain) of acetate of morphia^ 

752. Use of Strychnia in Diseases of the Optic Nerve. — 
Professor Nagel, of Tubingen, reports the successful treatment 
of many cases of functional and organic diseases of the optic 
nerve, and consequent improvement of vision, by the injection 
of a solution of strychnia under the skin. 

753. Strychnia an Antidote for ChloraL— Strychnia is Sug- 
gested by M. O. Liebreich as an antidote for chloral; it 
should be used as a hypodermic injection. 

Professor Ore denies the statement of Liebreich, that 
strychnia is an antidote for chloral. 

754. Quinine in Sunstroke.— The injection of a solution of 
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quinine under the skin of persons suffering from sun^roke, 
is said to have been employed with advantage in India. It 
is supposed to act by virtue of its power of reducing the 
temperature of the body. 

755. Vaccine L3rmph in Small-pox.— -The hypodermic injec- 
tion of vaccine lymph in the treatment of small-pox is worse 
than useless. — (Dr. Egbert GriIjve.) 

756. Diminution in the Power of Vaccination. — M. De Gan- 
dolle thinks that vaccination was more potent to prevent 
small-pox in Jenner's day, because the small-pox virus was 
less intense, than in antecedent times. 

757. Action of Carbolic Acid.— MM. Bert and Jolyet state 
that carbolic acid administered internally acts on the spinal 
cord like strychnine. 

758. Chloral in Hydrophobia. — The successful treatment of 
a case of hydrophobia by chloral is reported in the IJcmceU 

759. Xylol in Small-pox. — Xylol, one of the coal-tar prod- 
ucts, is now employed as a remedy in small-pox. It is given 
in the early stages, in doses of ten or fifteen drops for adults. 
It is supposed to destroy the poison in the blood, and care is 
recommended in its use until its properties are more thoroughly 
understood. 

760. Iodides and lodates.— While the iodide of potassium 
is comparatively innocuous, the iodate is a virulent poison. — 
(M. Melsens.) 

761. Theatricals in Insane Asylums.— Private theatricals in 
the Surrey County Asylum for the Insane have been attended 
with excellent residts. The patients were spectators, not 
performers. 

762. Mountain Climate and Consumption. — As a result of 
observations on the influence of mountain climate on con- 
sumption, Dr. Lombard states that in Switzerland a residence 
at a considerable altitude prevents the development of 
tubercle in the hmgs, and may even cure it. 

763. Substitute for Tincture of Iodine.— Since the use of 
solutions of iodine on the surface of the body is often objected 
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to, it is recommended to employ instead carded cotton that 
has been impregnated with iodine, by warming it with that 
substance in a glass flask. 

764. Tolerance of Tobacco. — A remarkable instance of tol- 
erance by the human system of the excessive use of tobacco 
is afforded in the case of Mr. Klaes, of Botterdam. This gen- 
tleman, who was known as the ^^king of smokers," has just 
died in his eightieth year, and is said to have consumed 
during his long life more than four tons of tobacco. The 
ruling passion was apparent in the will of the deceased, and 
in his eccentric request that his oak coffin might be lined 
with the cedar of his old cigar-boxes, and that a box of 
French caporal and a packet of old Dutch tobacco might be 
placed at its foot, and by the side of his body his favorite pipe, 
together with matches, flint and steel, and tinder. — {lAincet.) 

765. ConTalescenoe from Typhoid Fev«r. — Convalescence 
from typhoid fever is long and tedious, and requires the 
utmost care in diet, both as regards quantity and quality. 
A typhus convalescent, on the contrary, may be left almost 
entirely to the cook. I have suffered from both forms of 
fever since I .entered the profession, and can bear personal 
testimony to the difference. The convalescence from typhus 
was one of the most enjoyable periods of my life ; that from 
typhoid was bereft of a great part of the enjoyment which 
would otherwise have attended it, by the discomfort caused 
by any indiscretion, and the constant feeling that care was 
needed to prevent a recurrence of such discomforts and pos- 
sibly greater evils. — (Dr. T, J. Maclagan.) 

766. Patagonian Theory of Doctor8.^Lieutenant Masters, 
a retired officer of the English navy, having spent some time 
travelling in Patagonia, states that the inhabitants of that 
country believe in a single Great Spirit and a multiplicity of 
devils, who are supposed to be the departed spirits of members 
of the medical profession. The object of their religious 
ceremonies is by various devices to keep these devils at a 
distance. 
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DISEASES OF THE MIKB AKD KEBYOUS SYSTEM. 



767. Aphasia. — This disorder of the memory, or impair- 
ment of the idea or power of expressing language, may be 
illustrated by the following instances : A gentleman of sev- 
enty, when he wished for anything, constantly employed 
some inappropriate word. If he desired bread, he asked for 
his boots, and he would be furious when these were brought. 
If he wished for a tumbler to drink from, he would call for 
an utterly unsuitable vessel, and vice versa. Yet he was 
conscious that he used the wrong word, for if another person 
suggested the proper word, he at once adopted it. Sometimes 
the substitution is applied to a single letter; an instance 
of this occurred in a learned patient of Dr. Crichton's, who 
substituted the letter z for y, and if he desired Kaffe or 
coffee, asked for Koaze^ a cat. A singular case was that of 
Madame Hennert, who asked for a table when she wanted a 
chair, and for a book when she desired a glass ; and even when 
the proper word was suggested, she could not pronounce it. 
Yet she conducted her household affairs with accuracy and 
regularity. 

Not only does the defect in question affect the power of 
speech, but it also extends to the act of writing. The person 
may articulate fluently and rapidly, using strange words that 
he has coined, or substituting unsuitable words. He may 
even know that he is talking nonsense, yet when he attempts 
to express his ideas by writing, he will either write Ids 
words in conformation to his use of them, or he will write 
an unintelligible scrawl. 

Among other odd examples of this defect, is one related by 
Professor Hammond, in which the person always made the 
answer ixm to any question implying the use of figures, 
though he ^ould correct himself by holding up the right 
number of fingers. For example, if he meant 3, he would 
say Um and hold up three fingers ; if he meant 7^ he would 
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say tots and hold up seven fingers ; if be meant 84, he wonld 
saj tois, hold up eight fingers, and then four. Another gen- 
tleman could not recollect the names of his Mends, but 
always designated them by their ages. 

768. Eccentricity. — ^The following singular instance of ec- 
centricity, illustrating the close connection of this condition 
of the mind with insanity, is related by Professor Hammond 
in his work on Diseases of the Nervous System : 

A lady had since her childhood shown a singularity of con- 
duct as regarded her table furniture, which she would have 
of no other material than copper. She carried this fancy to 
such an extent that even the knives were made of copper. 
People laughed at her, and tried to reason her out of her 
whim, but in vain. In no other respect was there any evi- 
dence of mental aberration. She was intelligent, by no 
means excitable, and in the enjoyment of excellent health. 
An uncle had, however, died insane. A trifling circumstance 
started her in a new train of thought, and excited emotions 
which she could not control. She read in the morning paper 
that a Mr. Kopperman had arrived at one of the hotels, and 
she announced her determination to call on him. Her friends 
endeavored to dissuade her, but without avail. She went to 
the hotel, and was told he had just left for Chicago. With- 
out returning to her home, she bought a ticket for Chicago, 
and actually started on the next train for that city. The 
telegi'aph, however, overtook her, and she was brought back 
from Rochester, raving of her love for a man she had never 
seen, and whose name alone had been associated in her mind 
with her fancy for copper table-furniture. She died of acute 
mania within a month. 

769. The Teeth in the Insane.— The relation of the teeth to 
insanity was the subject of a paper read by Dr. Langdon 
Down before the Odontological Society. From the examin- 
ation of nearly one thousand cases, he has found that he 
could in the majority of instances state the period at which 
the imbecility or insanity began. 
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770. Use of the Ophthalmoscope in Nervoiu DiseaseB. — The 

use of the ophthahnoscope in nervous diseases is restricted 
chiefly to the state of the intracranial circulation, of which 
the vascular system of the optic nerve and retina is a sort of 
offshoot ; and even on this point it is not infallible, for when 
positive facts are obtained, their interpretation is not always 
easy, and the absence of change in the retina afid disc is not 
unequivocal evidence of a normal condition of the cerebral 
circulation. 

Kenal disease, leucsBmia, diabetes, lead poisoning, also 
give rise to optic changes. 

In epilepsy there are no violent changes in the optical disc. 
During the intervals there is a higher degree of vascularity. 
Immediately after the flts, the disc has been found entirely 
ansemic in a majority of observations. All observations 
taken together seem to indicate that ordinary epileptic seizure 
is due to a spasm of the cerebral vessels. 

Chorea is not attended with any affection, of the retina or 
disc. 

In mania there are changes in a large proportion of cases. . 

Dementia includes worn-out lunatics, of all sorts, and noth- 
ing is to be gained by associating changes in the eye with 
this condition as such. 

In meningitis it is often useful. 

In intracranial tumors it is useful, but the indications are 
not yet reliable, from want of sufficient observation. — (Dr. 
Allbrett.) 

771. New Definition of Insanity. — In a recent article in the 
Dublin University Magazine^ insanity is defined as a dys- 
pepsia of the brain. 

772. Sunstroke and Insanity. — Much of the insanity in the 
British army exists in soldiers serving in India who have 
been exposed to sunstroke. — (Ijancet) 

773. Temperature in the Insane. — Dr. Hawkes,* of the Mid- 
dlesex County Asylum, after examining the patients under 
his charge, remarks that the discrepancies of temperature are 
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probably less than at first would hare been expected ; but it 
also is evident that in most cases the degree of heat evolved 
is t^ommensurate with an active or sluggish state of the ner- 
vous system, and bears a very fair proportion to the corre- 
sponding phenomena of mental excitement or lassitude. The 
rapidity of the circulation does not appear to have a dii*ect 
effect on the temperature of the body, since, in two instances 
where the pulse was only 66, and in another in which it was as 
low as 50, the temperature was higher than in a case in which 
the pulse was 78, or in another in which it was 100. In cases 
of melancholia there is habitually a diminution of the tem- 
perature. 

774. Test of Imbecility. — " The test of imbecility is un- 
doubtedly conduct, and that conduct which has become fixed 
and permanent, namely, disposition." " The only reasonable 
method of coming to a right conclusion in any case of imbe- 
cility, is from a careful consideration of all the facts of con- 
duct during a long series of years." 

775. Meteorological Changes and Insanity. — The chaplain 
of Hayward's Heath Lunatic Asylum, reports as the result 
of the investigation of the influence of meteorological changes 
on the condition of the insane, that the changes in the 
moon exert no appreciable influencCj while those connected 
with solar radiation, height of barometer, and electrical dis- 
turbances always produce an effect. 

776. Increase of Insanity in France. — ^The number of cases 
of insanity in the asylums in France has nearly doubled in 
the last eighteen months, and the Morgue in Paris is barely 
large enough to contain the bodies that are found daily in the 
Seine. These results, history teaches us, are the invariable 
consequences of all great political storms. 

777. A Test of the Extinction of Life.— In view of the 
uncertainty regarding the final extinction of life that occa- 
sionally arises, Dr. Magnus proposes the following test for 
the decision of the matter: If a limb of the body (a finger 
is best for the purpose) be constricted by a strong ligature, 
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quite tightly, there will, if the sulgeot is yet alive, be a red- 
dening of the constricted member. First, the part in ques- 
tion becoipaes red, and then the red color becomes darker and 
darker, and deeper in hue, till it is finally converted into a 
bluish-red ; the whole limb being, from its tip to the ligature 
which encircles it, of a uniform color, except that at the region 
immediately round the ligature itself there is to be seen a 
narrow ring, which is not bluish-red, but white. Though there 
may be slight discoloration after death, the doctor has satis- 
fied himself by experiment that this cannot be confounded 
with the complete discoloration that attends the performance 
of the test on a living limb. 

778. Death by Fire. — During a period of five years, 2,623 
persons in England and Wales lost their lives by fire. Of 
these, 483 were injured by bums, of which 436 were by the 
clothes catching fire; 15 by conflagrations, 24 by gunpowder 
and fireworks, and 7 by explosive gases ; 46 died from diink- 
ing hot water, and 641 by scalding liquids. In 1,548 of the 
deaths, the causes were not accurately defined. Of the whole 
number, 2 suicides, 1 murder, and 4 manslaughters were attrib- 
uted to burning, and 2 manslaughters to scalds. 

The manner of death from this cause varies greatly. Some 
are suffocated by the smoke and gases, some die from the 
shock of fright, some by blows from falling bodies, some by 
the shock of ther extensive destruction of tissues, and some at 
remote periods from the inflammations that have arisen in 
consequence of the injuries. 

779. Marriage and Mortality. — The death rate in the mar- 
ried and unmarried was the subject of a paper recently read 
by M. Bertillon before the Academy of Medicine, in Paris. 
The results, based on statistics derived from France, Belgium, 
and Holland, are as follows : The death rate in married men 
under thirty years of age was 4 per thousand ; unmarried, 10 
per thousand ; widowers, 22 per thousand. In married and 
unmarried women, the rate was the same — 9 per .thousand, 

while in widows it was 1 7. 
13 
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In persons from thirty to thirty-five, the death rate among 
married men was 11, the unmarried 5, and the widowers 19 
per thousand. Among the women it was 5 for the married, 
10 for the immarried and 15 per thousand for the widows. 



MECHANICAL SCIENCE. 



STRUCTUEES IN THE AIR AND ON 

WATER 

781. A New Balloon. — A balloon capable of a certain de- 
gree of guidance through- the agency of a rudder and screw- 
worked by four men, has been constructed at Paris by M. 
Dupuy de L6me. 

782. Siege Balloons. — Of the sixty-four balloons sent out 
from Paris during the siege, only seven failed to accomplish 
their object. Of these, two were lost at sea, and five fell in- 
to the hands of the enemy. The most interesting voyage was 
that of M. Kollier, who accomplished the distance from Paris 
across the North Sea to Christiania in fourteen hours. 
Most of the balloons were of a capacity of about two thou- 
sand cubic yards. They were usually started from the railway 
stations at night, to escape the observation of the enemy. In 
addition to its freight of letters, each machine carried a num- 
ber of pigeons, and in a few instances, dogs were also taken. 
These were intended to act as return mail-carriers. The suc- 
cess of the pigeon-post may be estimated from the fact that 
fifty thousand messages were sent into Paris by this agency. 

783. The Bessemer Cabin.— M. Bessemer is building a ship 
with a new form of state-room, in which the cabin is sup- 
ported on an universal joint, and its movements so regulated 
by hydraulic machinery, that there is to be no jar, no rock- 
ing motion, and, in short, a perfect freedom from all the usual 
discomforts of a sea- voyage. 
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both vessels being moored in the motionless water of a har- 
bor, within two hundred yards of each other ; yet the shot 
wobbled so that some of them missed the target altogether. 

793. Propulaion of Oanal-boats^The prize of $100,000 for 
a successful plan for the propulsion of canal-boats has brought 
forward a number of suggestions. Among these is one to ac- 
complish the object in view by blowing air by a fifteen horse- 
power engine against the stem of the boat under water, and 
thus, according to the inventor, drive the boat in one direc- 
tion and the water in the other. 
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794. Artificial Stone. — About ten years ago a committee 
was appointed by the English Government to investigate the 
cause of the rapid disintegration of the stone used in the con- 
struction of the Houses of Parliament, and to devise some 
means for preserving it from further decay. In the evidence 
brought before this committee, Mr. Kansome showed that 
if the stone was reduced to powder, and the powder treated 
first with a solution of silicate of soda, and afterwards with 
chloride of calcium, an excellent artificial stone was produced. 

It was soon found that the great difficulty in the manufact- 
ure of this product consisted in the necessity of washing out 
of the rock the common salt or chloride of sodium, which was 
one of the products of the chemical action. This was, how- 
ever, overcome by the use of what is known as the Famham 
stone, which contains silica in a peculiar condition. In the 
new process this Famham stone is combined with a solution 
of silicate of soda or potash ; lime, sand, alumina, are then 
intimately mixed with this, and the mass moulded into the 
desired form. This, without any additional treatment, after 
a while becomes converted into a compact hard stone, capable 
of resisting great pressure. 

The chemical changes taking place consist in the union of 
the lime and alumina with the silicic acid of the silicate of 
soda, forming an insoluble silicate of lime and alumina. The 
soda of the silicate of soda, being set free in the caustic state, 
unites with the soluble siUca of the Famham rock, reforming 
silicate of soda, by which the process is continued, and the 
silicic acid transferred to a fresh portion of lime and alumina; 
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At each transference, a little of the caustic soda is retained in 
union, so that the action finally exhausts itself, and if proper 
proportions have been used, the whole mass is converted into 
solid rock, free from any soluble ingredient. 

795. Strength of Building Materials. — ^The Engineer calls 
attention to the necessity for the experimental examination 
of this subject, and cites in illustration the case of the links 
of the chains of a suspension-bridge, which were recently 
tested by Mr. Kirkaldy : " These had large, flat eyes, and in 
every case the iron tore asunder through the eyes; and a 
very simple calculation proves that these links, which were 
designed by an eminent engineer, if istrong enough in the eye, 
have no less than 18 per cent, too much iron in the body. 
When we consider the important part played by the chains 
of a suspension-bridge, it will be seen that this error is one 
of enormous proportions, entailing gi-eat additional cost in 
the structure, and absolutely introducing an element in the 
shape of 18 per cent, extra weight, which it is highly de- 
sirable to avoid." 

Not only should specimens intended to illustrate principles 
of construction be tested, as in the instance related above, but 
in the case of iron, every bar should be also examined ; for in 
the experiments of Mr. Kirkaldy it was found that many of 
the links made for the construction of the bridge in question 
were no better than common puddled bars ; and the strength 
of the structure made of such material would be no greater 
than that of the weakest link. 

The difficulty attending any attempt to attain accurate re- 
sults in all such measurements of absolute and relative 
strength of materials, is illustrated by an incident that Mr. 
Kirkaldy relates, in which he was requested to test the ten- 
sile strength of a certain cast-iron bar, in which it was 
claimed that this strength had been increased 20 per cent, 
by a new process. Two bars of equal dimensions were fur- 
nished, the one ordinary cast-iron, the other a bar made ac- 
cording to the new process. The ordinary bar was first put 
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into the machine and broken ; the force requisite to do this 
having been registered, the second bar was introduced. It 
stood the test which had broken the first, and when it had 
exceeded this by 20 per cent., the owners requested that the 
trial should cease ; but Mr. Kirkaldy persisted, and the bar 
finally broke, when it was found that instead of being a cast- 
iron bar, it was made up of a wrought-iron core with cast- 
iron bars arranged around it. The discovery of the firaud of 
course defeated the plot, which was to obtain Grovemment 
aid. 

796. Decay of Stone and Brick. — The following experimental 
examination of this subject is taken from an article recently 
published by Professor J. C. Draper. 

The rapid disintegration or decay of the brown-stone, so 
generally employed in the construction of New York houses, 
leads naturally to the consideration of the causes producing 
this decay, and also to the examination of other building ma- 
terials, and the discussion of their merits or demerits, a. com- 
pared with brown-stone. 

The chief causes of disintegration of stone and brick are : 

1st. Roughness of surface, favoring the deposition of dust. 

2d. Vegetable growths, favored by dust and moisture. 

3d. Percolation of water through interstices and fissures. 

4th. Action of frost; 

5th. Action of vapors in the air. 

In the experiments we propose to relate, the materials em- 
ployed were brown-stone. Nova Scotia stone, red brick, and 
white brick. Submitting these to a microscopic examination 
under a power of twenty-five or thirty diameters, a very in- 
structive lesson regarding the structure of these materials is 
obtained. The stone is seen to be composed of various sized 
particles loosely aggregated together, and presenting a very 
rough surface ; the red brick is smooth, the fracture showing 
interstices of considerable size, while the white brick is not 
only smooth, but also dense, the interstices being very small ; 
and every here and there minute spheres of molten glassy 
13* 
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material are diBcoverable, showing the intense heat to which 
the brick has been subjected. Such a microscopic examina- 
tion affords, to the architect and engineer, indications regard- 
ing the probable weathering power, which should never be 
overlooked in the selection of building material to be used 
in exposed locations, for the rough imperfectly cemented ma- 
terial not only favors the deposition of dust, which being 
chiefly organic, fiimishes a suitable nidus for vegetable 
growths, but it is also, by virtue of its structure, more fria- 
ble, and therefore easily disint^rated by the forces to be con- 
sidered hereafter. 

The vegetable growth, of which we have spoken above, is 
a minute lichen, known as L&pra antiquitatisy and it grows 
with remarkable freedom on such hygroscopic rocks as the 
sandstones, as any one may satisfy himself on examining the 
houses on the cross, or east and west^ streets of our city. 

The percolation or passage of water takes place even in the 
densest rocks, as trap and basalt ; for, in the interior of even 
the most compact specimens of these rocks, spots of moisture 
are often found on breaking them, and Bischoff states that 
these are always connected with minute fissures, the edges of 
which often show effervescence when they are touched with 
acid, thereby demonstrating that water may convey into, or 
produce, carbonates, even in these dense rocks, and thweby 
alter their structure. This being the case with compact rock, 
we can form some idea of the manner in which percolating 
water acts on such loosely cemented material as the different 
kinds of sandstone. 

Of the agents engaged in the disintegration of rock, one of 
the most efficient is frost. In its action two elements are in- 
volved, namely, the friability of the material and its hygro- 
scopic power. The difficulty attending the direct application 
of cold in the examination of the action of frost, has led to 
the use of other and similar means. Among these none is 
better adapted for the purpose in view than that of dipping 
the material to be examined in a saturated solution of sul- 
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phate of soda, and allowing the salt to crystallize when the 
specimen has been thoroughly saturated with the saline solu- 
tion. The crystallization of the sulphate of soda, on and in 
the substance, brings to bear upon its particles the same kind 
of force as that produced in the crystallization or freezing of 
water, and particles are torn off or separated exactly as in 
the latter operation. In employing this test I soaked the. 
rock in the solution for about four hours, and let it dry and 
crystallize for twenty hours. The loosened material was 
washed off by a fine jet of water from a washing bottle, the 
sample redipped for four hours, and again set to crystallize. 
This was repeated eight times, the experiment extending 
over a period of eight days, with the following results : 

TABLE I. 

Brown-stone 10,000 parts, lost 191 of substance. 
Nova Scotia stone " " 441 " 

Bed brick « '' 74 " 

White brick " « 24 « 

The disintegration is very nearly in the ratio of 1 for the 
white brick, 3 for the red, 8 for the brown-stone, and 18 for 
the Nova Scotia stone, a result which furnishes information 
of the greatest value from an economic point of view, and 
which cannot be too strongly insisted upon in a country 
where so little attention is paid to the durability of public 
and private edifices. 

The long periods of time required for the performance of 
the crystallization test, led me to make a series of experiments 
to find a quicker method for arriving at a reliable determina- 
tion of the friability of these substances. The plan I en- 
deavored to apply was to heat the specimens to a temperature 
of about 600° F., and then quench them while hot in cold 
water. The sudden chill and formation of steam on the 
surface of the masses caused them to disintegrate super- 
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ficially, the amount of material removed, after the repetitions 
of the chill, being : 

TABLE II. 

Brown-stone 10,000 parts, lost 202 parts of substance. 

Nova Scotia stone « " " 597 " " 

Redbrick " " " 82 " " 

White brick " « " 43 « " 

Which gives a ratio of 1 for the white brick, 2 for the red, 
5 for the brown-stone, and 14 for the Nova Scotia. These 
results do not agree exactly. with those given by the sulphate 
of soda te«t, but they approach them more closely than could 
have been expected, considering the different character of the 
force applied. 

Though the chilling test described above may be objected 
to as not meeting the conditions prevailing during the action 
of frost, but being rather the opposite, on account of the 
employment of heat in place of cold, it gives results which 
are very significant when viewed in relation to the power of 
brick and stone to resist the destroying action of great con- 
flagrations. The conditions of the experiment are almost 
identical with those presented by a building on fire, for in 
each case the substance is alternately heated by the fiames 
and chilled by the water thrown to quench them. The table, 
therefore, gives a very fair estimate of the relative powers of 
the materials in question to resist such destructive action. 

The chemical ingredients of the air that act on building 
materials are carbonic, nitric, sulphuric, and sulphurous acids. 
The first of these is always present as the product of combus- 
tion, and, when dissolved in rain water, forms a solution 
which readily dissolves marble and other limestones, and 
even acts on dense granite and other rocks. Sul2)huric and 
sulphurous acids are both found in appreciable quantity in 
the air of all localities where coal is used as fuel. Nitric 
acid is, in its turn, at^times an ingredient of the air, espec- 
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ially after great displays of lightning; it also is produced 
tinder certain conditions during the decomposition of organic 
matter contaLoing nitrogen. To determine the action of these 
acids on the materials with which I was experimenting, I 
placed portions of them in dilute nitric acid, and left them in 
contact with the liquid fbr two weeks. I then kept them in 
water for ten days, changing the water every day to insure 
the removal of all soluble material; they were then dried, 
and being weighed, gave the following results : 

STABLE III. 

Brown-stone 10,000 parts, lost 214 parts of substance. 
Nova Scotia stone " " « 66 " " 

Redbrick « " « 33 « « 

White brick " " " 7 " " 

In which the ratio of disintegration is 1 for the white 
brick, 5 for the red, 9 for the Nova Scotia stone, and 30 for 
the brown-stone. From this it would appear that the reason 
the brown-stone disintegrates so rapidly in our city, is its 
greater susceptibility to the action of the acid products of 
organic decomposition and combustion, where the cementing 
material is dissolved or weakened, and pores and fissures in 
the rock being opened, it is less able to resist the attack of 
frost. The Nova Scotia stone, on the contrary, is a more 
friable material than the brown-stone ; yet being less acted 
upon by the acid waters, it resists the process of decay 
better. The superiority of the white over the red brick, in 
this respect, is even more marked than under the oiiier tests, 
and, taken with them, gives unquestionable evidence of the 
weather-resisting power of such hard burned compact brick. 

797. Sewage as a Cement. — ^The SuUder states that a pro- 
cess for the manufacture of an excellent hydraulic cement 
from sewage, is to be seen in operation at Ealing, about five 
miles from London. A mixture of eight parts of lime and 
one of clay is thrown into the sewer, and allowed to run 
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down the sewerage about half a mile. The sewer then delivers 
its contents into a long tank, in which the solid matter 
deposits, and the water passes out free from odor and almost 
colorless. The deposited mud is taken from the tank and 
dned; it is then passed through a pugging mill and brick 
machine. The bricks thus formed are finally calcined in a 
kiln, and the result is a hydraulic cement equal to any Port- 
land cement in the market. 

798. Dolomite lime. — Dolomite or magnesian limestone, 
composed of nearly equal proportions of carbonate of lime 
and carbonate of magnesia, when heated or biimed in a 
proper manner, ground, and mixed with water, yields a cement 
of great hardness. 

799. Slag. — ^The slag of blast-furnaces is now extensively 
employed in the manufacture of a cement. 

Slag answers admirably for road-making, and for preparing 
concrete. 

800. Fire-proof Buildings.— A truly fire-proof building is 
one in which the use of both wood and iron is avoided. 
Wood will bum and iron will melt, or if heated and suddenly 
chilled will break or snap asunder. Brick, on the contrary, is 
only fired with difficulty, and will stand very sudden and ex- 
treme changes of temperature almost uninjured. Supports or 
walls of brick with floors made of brick arches afford the 
only reliable fire-proof building. Even stone is more destruct- 
ible than brick, since it splits and fractures under the sudden 
changes of temperature that attend the use of water in con- 
trolling a conflagration. 

801. Concrete Building Material — The increased expense 
of brick and stone is forcing the introduction of concrete as a 
building material in England. That employed at CuUercoats 
is formed of iron, slag, and sandstone with grouting, and when 
dry rings like metal when struck with a hammer. 

802. Stone Cement. — Stone cement : 9 pipeclay, 1 litharge, 
boiled linseed oil, a sufficient quantity, to give a suitable con- 
sistency. 
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803. Artificial MarUe.— Mr. J. Terwer, of Trier, is in^iiig 
a perfect imitation of marble. He uses carbonate of lime, and 
while the material is in the plastic state, moulds it into any 
required form. The method of preparation is not yet an- 
nounced. 

804. Asphalt PaTements« — The JSuUder says that roads of 
compressed asphalt are cheaper in respect both of prime cost 
and of maintenance, than ordinary macadamized roads. They 
produce less noise, less mud, and less dust. The resistance to 
traction upon them varies much according to circumstances. 
In winter it is less than over a flagged road ; in summer time, 
on the contrary, it is greater than on a paved road. Their 
greatest defect is, that they become very slippery when 
covered with a thin coating of mud ; they should, therefore, 
always be kept clean swept. Their greatest practical incon- 
venience is that repairs can only be eflfected at particular 
seasons. 

The best material for the construction of these pavements is 
calcareous bitumen. In France at present only four or five 
deposits are known, which can be worked to advantage. The 
oldest and best known are at Seyssel, Seyssel- Volant, Val 
-de Travers in Switzerland, and at Maestra in Spain. New 
beds have been recently opened in Haute-Savoie, and near 
Alais, which bid fair to rival in excellency that of the Yal 
de Travers. 

Bituminous limestone has the appearance of mortar; its 
color is that of chocolate, the fracture or scraped surface show- 
ing a lighter tint, just as chocolate does ; the grain is fine, 
each particle of limestone being enveloped in bituminous 
matter. When heated on an iron plate to 340^ or 360° F. it 
decrepitates and falls to powder. 
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805. Orotsing the OhanneL — The success of the Suez Canal 
and of the Cenis Tunnel has brought forth numerous pro- 
posals for improved means of crossing the English Channel. 
One of these is to construct a tunnel one hundred feet below 
the bed of the sea, in the clay that underlies the chalk, and 
so avoid all the troubles and accidents that might arise from 
leakage of sea-water into the tube. The estimated expense 
of this operation is $40,000,000. The question of ventilation, 
which is a serious matter in such a scheme, it is proposed to 
meet, either by shafts of iron, n'sing at suitable intervals to a 
sufficient height above the level of the sea, or by propelling 
the trains by atmospheric pressure, and thus, while inhitling 
fresh air, avoid the formation of foul air by avoiding the use 
of fires. The projects consist in laying tubes of iron or 
masonry on the bed of the sea, and ventilating these by shafts 
communicating with the air. In one of these plans it is pro- 
posed to use the shafts as lighthouses. A tube-Hke corridor 
or roadway, floating at a depth of forty feet below the level 
of the sea, and kept in place by huge chains and anchors, has 
also been proposed. Floating bridges with gigantic draws, 
and bridges of enormous span, with arches of sufficient height 
to permit the passage of ships in all weathers, have also been 
suggested. Last, and perhaps the most feasible of all, is the 
scheme of employing enormous vessels or flat-boats, which 
may take a whole train on board and deliver it safely on the 
opposite shore. 
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806. Tunnel under Gibraltar. — A plan has been submitted to 
the Spanish Government for a tunnel under the Straits of 
Gibraltar, which may be connected with the shortest route to 
India. 

807. St. Glk>thard TiinneL— The St. Gothard Tunnel is now 
the great engineering project in Europe. The success of the 
Mont Cenis Tunnel has aroused the fears of Switzerland and 
Germany regarding the future of the Asiatic trade ; in order, 
therefore, to be On an equal footing in this respect with 
France, it is proposed to pierce the Alps, near the St. Gothard 
Pass. The estimated cost is $37,000,000. The tunnel will 
be twice as long as the Mont Cenis, and the rocks are much 
iniore difficult to manage ; but it is thought that with the ex- 
perience that has been gained in other works, it can be con- 
structed in a much shorter time than was required for the 
Mont Cenis Tunnel. 

808. A Powerful Hammer. — A thirty-ton Nasmyth steam- 
hammer is to be erected at "Woolwich arsenal. It is said to be 
the largest ever made, and will strike a blow equal to eight 
hundred tons. 

809. Breakage of Railway AzI^s. — That railway axles break 
less frequently in summer than in winter, is shown by the re- 
cent report of the German Railway Association, in which it is 
stated that during the summer half year 55 axles broke, while 
during the winter half 77 broke, though the traffic was less. 

810. Narrow and Broad Gauge Railways.— From the report 
of a committee of the convention at St. Louis, appointed to 
investigate the merits of this question, we obtain the follow- 
ing extracts : 

The cost of a three-foot-gauge road will be on the average 
less than one-half that of the present broad-gauge railroads. 

The expense of the transportation of passengers over each 
kind of road is shown by the following table, in which the 
number of pounds dead weight for each passenger is given : 
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PASSENGER CABS. 



OAUGB. 


Weight of Oar In 
Poands. 


Nomber of Pas- 
Bongen. 


PoondB dead weight 
per Passenger. 


Broad 


38,000 
13,000 


56 
36 

• 


678 


Narrow 


333 







The great advantage possessed by the narrow over the broad 
gauge is of course greatly increased when the cars are only 
partially occupied, as is so generally the case. 

811. ApplioationB of Dynamite. — Dynamite has been applied 
to the breaking up of large iron castings, and for blasting 
timber. In Denmark it was recently employed with success 
in bursting through a very hard bed or layer that obstructed 
the final completion of an artesian well. 

812. Blasting by a Potassium Alloy.— Professor Wurtz pro- 
poses the use of a permanently liquid alloy of sodium and 
potassium, for the purpose of blasting. The alloy is placed 
in a glass bulb, to which another bulb is attached by a tube. 
The tube is closed by a salt, soluble in water; the second bulb 
is then filled with water, and the apparatus placed in the drill- 
hole. The water dissolves the salt in the connecting tube, 
and the moment it reaches the alloy the explosion follows, 

813. Loss of Weight in Freezing Wood. — A century ago, 
Datiband showed that when wood is submitted to a degree of 
cold sufficient to freezfe the water contained in its texture, 
the wood on being thawed had diminished considerably in 
weight. This he explained on the hypothesis that the wood 
in the contraction produced by the cold had expelled a por- 
tion of the water contained in its tissue. 

Hofmeister proved the loss of weight, but explained it on 
the theory that, in freezing, the fluids of the plant had sur- 
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rendered their dissolved gases, and these diminished its 
weight. 

Studying the phenomena of freezing under these conditions, 
M. Ed. Prillieux thinks that since the ice forms around the 
cells, the fluids contained in these organisms must pass out- 
side of them, and consequently be more favorably exposed to 
the influence of evaporation, and the diminution of the weight 
be thus produced. 
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814. Ifacperiments on Boilers. — ^The series of experiments on 
steam-boilers at Sandy Hook give strong evidence to show that 
those parts which are generally strongest in new boilers, in 
many cases become the weakest after protracted use. The 
prevalent theory among engine-drivers that explosions never 
occur except when the supply of water is insufficient, was 
completely exploded along with the boilers in the second and 
last trials, in which the supply of water was abundant. 

815. Avoidance of Boiler Bzplosions. — ^A French commis- 
sion of inquiry into the causes of boiler explosions and the 
best means whereby to avoid them, recommends the following 
course : 

A regular periodic examination by persons employed by 
an association of the manufacturers of various engines. 

The use for this purpose not only of the hydrauKc press, 
but also of an examination by the hammer of every plate, 
both interior and exterior, with inspection along the water 
line within for erosion, and exteriorly for loosened rivets. 

816. Boiler Scale. — Many substances are employed for the 
purpose of preventing the formation of scale in boilers. 
Among these some act chemically ; as soda ash, chloride of 
barium, carbonate of ammonia, chloride of ammonium, and 
tannin, or extract . of oak-bark^ Sawdust from mahogany, 
and from the wood of cone-bearing trees, act in part mechan- 
ically ; but the slime they produce on the boiler often passes 
over into the valve chambers and cylinders, and causes seri- 
ous trouble. Clay free from sand is said to have been . used, 
and with success ; but it also at times passes over into the 
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cylinder. Stardi and potatoes have been used for a long 
time, and molasses is now recoiomended. Dye-wood extiticts, 
bran, and chiccory act by the starch and glucose they contain. 
Fats and tar are used, but many deny their efficacy. 

817. Bconomizliig Heat in Boilerg.— The editor of the 
Mechomics^ Magaaine states that he has examined boilers in 
full action that were covered with Keenan^s boiler-coating, 
and found them scarcely warm to the touch. The coating in 
question is a composition of paper-pulp, oU, and certain 
chemicals. 

818. Substitute for CoaL — ^In an address on this subject, 
Mr. Bramwell remarks as follows : Before the steam-ei^gine 
was so extensively used as it now is, the wind, the force 
of streams, and the force of the tide were all employed to 
give motive-power. With respect to the power of the wind, 
it is to be feared it is too irregular to enable any manufact- 
urer to rely upon it in competition with the steam-engine. 
With respect to the power of our streams, the altered condi- 
tion of the soil due to increased drainage and cultivation has 
so materially interfered with the regularity of their flow, that 
their efficiency as sources of constant power is seriously 
diminished, while competition with them by steam has be- 
come much greater than it was when the water-mills them- 
selves were better off. The third source of power, the tide- 
mill, which at one time was used to a considerable extent, is 
now almost wholly discontinued. The causes of this discon- 
tinuance are sufficiently obvious. The tide-mill as formerly 
constructed could work for only a limited period in each ebb, 
and to obtain the full effect, it had to utilize both the night 
and the day tides. But while tide-mills labored under these 
disadvantages, they possessed the great merit that their 
power, such as it was, was one that could be depended on, 
and one which, although it fluctuated, fluctuated regularly 
and within known and definite limits. I would suggest that 
in those cases where there are large manufacturing districts 
within a few miles of the sea, and where there is a large rise 
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and flail of the tide (coupled with natural indentations of the 
coast which might be readily dammed up for the storage of 
the water), it should be put to work turbines of the best 
kind, that these turbines should be employed in pumping 
water at a high pressure into Armstrong accumulators, and 
that pipes should be laid on from these accumulators to the 
neighboring manufacturing town, and there deliver their 
power to the consumers, requiring it to be used by them in 
water-pressure engines. 

819. Non-conduoting Packing. — Mineral cotton, to be used 
as a non-conducting packing for steam boilers and pipes, may 
be made by blowing a jet of steam through a current of 
liquid slag. 

820. Piston-rod Packing.— Asbestos is now applied as a 
packing for the piston-rods of steam-engines. Its power of 
resisting the action of heat fits it admirably for this purpose. 

821. Protecting the Banks of Canals.— Mr. Myers, of Phil- 
adelphia, proposes to introduce s^eam-power on canals, pro- 
tecting the banks of the same by iron plates. 

822. Application of Hydraulic Power in France. — Hy- 
draulic power on the great scale (10,000 horse-power) is to be 
established at Bellegarde, on the Ilh6ne, by drawing off one- 
third of the water of the river through a tunnel 560 yards 
long. The height of the fall will be fifty feet ; and it is 
hoped to induce the Alsatian manu&cturers to settle there 
and establish a second Lowell. 

823. Car-wheels of Paper. — ^The paper wheels now used on 
many of the palace cars are formed of compressed paper fitted 
into a steel tire. Iron plates are then adapted to each side 
of the paper, and bolted together to prevent any displacement 
of the filling. 

824. Transmission of Power by Compressed Air. — The use 
of compressed air for driving the boring and other machinery 
in mines is becoming very general in Germany. In addition 
to the other advantages gained by this service is the all-im- 
portant one of improved ventilation. 
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825. Transportation by Pipes^— The transportation of fluids 
to distances by tubes is attracting increased attention, and 
there are to-day, in the oil regions of Pennsylvania, about 200 
miles of tubing devoted to this purpose. Through these tube 
lines the oil is forced by means of a pump, the greatest dis- 
tance operated by a single pump being 13 miles. The cost of 
these lines, including machinery, connections, and receiving 
and shipping tanks, is a little over $4,000 per mile. Two 
engineers relieve each other at the pump every twelve hours. 
One man receives the oil from the wells and keeps the register, 
and two men receive and ship the oil at the railway station. 
800 barrels are in this way handled each day by Ave men and 
a superintendent. According to the old method the transpor- 
tation of the same quantity would require 150 two-horse 
teams and 200 men, including the platform help. 

826. Naphtha ag FueL— The Bussian Steamship and Bail- 
way Company are using naphtha as a fuel in their locomotives 
with succfess. The consumption by weight is one-half that of 
coal. 

827. Steady Motion. — The best way to prevent the slipping 
of leather belts used in transmitting power is to cover the 
pidleys or wheels with leather. By this device it is said per- 
fectly steady motion may be obtained. 
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828. A New MUL— A new mill has beea invented bj Mr. 
T. Carr, of Bristol, England, for pulverizing various sub- 
stances. It consists of a cylindrical iron box provided with a 
rotating axis, to which projecting radii are attached. The 
material to be pulverized is dropped in through the box, and its 
transit being frequently struck by these rapidly moving radii, 
it is broken into fine fragments or powder ; just^as a mass of 
dry earth is broken when we toss it into the air and strike 
it with a stick as it falls. Clays, ores, and various minerals 
are by this means pulverized to any required degree of fine- 
ness. The machine has also been adapted to the manu^ture 
of flour, which is said to be superior to ordinary flour in 
that it is not ^* killed " by the squeezing and pressure that it 
is submitted to in an ordinary mill. 

829. A New Tissue. — Schweitzer proposes the cupro-am- 
monium solution as an agent for dissolving cellulose, without 
injuring its properties. A practical application of this pro- 
cess consists in dissolving woody fibre, refuse, rags, sea-weed, 
or anything containing cellulose, in the solution aforesaid, and 
precipitating therefrom a material that may be employed in 
the making of a great number of objects. The cupro-ammo- 
nium solution also imparts great tenacity to paper, at the 
same time rendering it impermeable to water. Bands equal 
in strength to leather may be made out of such paper ; and 
doubtless many other articles now made of leather will in 
time be manufactured from this modified paper. Among the 
applications thus far made, we may mention the manufEicture 
of hats, boots, clothing, water-pipes, and roofing. 
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830. Distillation by Gold.— Alfred H. Smee recommends the 
following process for the collection of ammonia from the air. 
To it he has given the name at the head of this article. 

A glass funnel eight or nine inches in diameter is drawn to 
a fine point and closed. It is then placed in a stand and filled 
with ice. The vapor of water together with the ammonia in 
the air condense in the exterior of the funnel, and the drops 
of fluid which fall from the point are a dilute solution of am- 
monia, in which the quantity of ammonia may be readily deter- 
mined by Nessler's test. 

831. Otttting Bnbber Stoppenb— In cutting india-rubber 
stoppers, dip the knife blade into caustic potash, or soda solu- 
tion of the ordinary strength, as used in the laboratory. The 
blade then cuts into the rubber as easily aa cork. 

832. Gutting Hard Substances^— The new invention of en- 
graving glass by a fine blast of sand, is being applied to the 
cutting of all kinds of hard substances. 

833. loe BCachine.— In a new French ice machine the cold 
IS produced by the evaporation of ether ; the vapor is then 
passed through pumice soaked in sulphuiic acid, which ab- 
sorbs the ether, and from which it is afterwards regained by 
distillation. It is said that by this process, for every pound 
of coal consumed in the steam-boiler and in evaporating, 
thirty pounds of ice are produced. 

834. Pire-ezUngnishar.— A fire-extinguisher is described in 
the EngUah Mechanic^ in which water charged with carbonic 
acid or nitrogen is used. It is claimed that one cubic foot 
of this solution will do as much towards extinguishing a fire 
as fifty cubic feet of ordinary water. 

835. Oimpowder Pile-driver. — A gunpowder pile-driver 
has been used in the construction of a new wharf at League 
Island. From the account given of its performance it appears 
to have given perfect satisfaction. It is constructed in such 
a manner as to utilize both the projectile force and the recoiL 

836.. The Ariel Bicycle^— Concerning the Ariel bicycle the 

Mec^imdc^ MagasAne says : ^^ We find some remarkable rec- 
14 
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ords giving evidence of its capability of being driven at the 
rate of 12 to 15 miles per hour, or over a hundred miles in 
the day, with comparative ease ; for instance, we find a lad 
of 16 driving one of the smallest-sized * Ariels ' a distance of 
110 miles in llf hours, including two stoppages for meals. 
In another instance, a run of 296 miles through eight coimties 
was made in three days and a half." 

837. Manufacture of Grindstones.— 7%6 Jon/mcd of the 
FranJdin IhstitutSy No. 563, describes a new tool for making 
grindstones, which it says is especially adapted for turning and 
trueing grindstones in machine-shops, as it makes little or no 
dust. 

838. Fixing Crayon Drawings. — ^Black-lead pencil or crayon 
drawings may be fused by smearing the back of the sheet of 
paper with a solution of shell-lac in alcohol. 

839. Restoxing Charred ManuscripU.— The restoration of 
the writing on manuscripts or papers charred by fire, may, it 
Ib said, be accomplished by separating the charred paper into 
single leaves, immersing them in a solution of nitrate of sil- 
ver (40 grains to the ounce of water). The operation is to be 
conducted in a dark room, and when the writing is sufficiently 
legible, the excess of silver solution should be washed out with 
distilled water and dilute solution of hyposulphite of soda. 
(American Artizcm,) 

840. Bessemex's New Gun. — Mr. Bessemer proposes to con- 
struct a gun sixty feet in length, thirty inches in bore, and 
with walls eight inches thick, which shall throw a five-ton 
steel shell containing a bursting charge of four hundred 
pounds of powder. The movement is to be imparted to the 
shell by a rapid succession of explosions. This is to be ac- 
complished by dividing the cartridge into sixty cells, each of 
which on ignition will give a minimum pressure of three tons 
per square inch, and the explosions are to be so adjusted that 
one will occur for every eight inches of movement in the pro- 
jectile along the bore. 

841* New Registexlng Machine.-^A. small magnetic machine 



NEW DEVICES. 315 

Las been devised by Wheatstone for the purpose of register 
ing either rotatory or oscillating movements. It may be 
placed either in the vicinity of or at a distance from the ma- 
chine, the movement of which it is registering. 

842. Removing Stoppages in Petroleom Pipes.— To remove 
paraffin from pipes in petroleum springs, oxygen under high 
pressure is conveyed by means of piping to gradually in- 
creasing depths in the borings, etc. ; the flame starting at the 
mouth, naturally descending with it, bums or melts the de- 
posit of solid paraffin which impedes the flow of the oil. 
— {San Frcmcisco Scientific JPress.) 

843. Ooal-cntting Machine^— A coal-cutting machine for 
facilitating the mining of coal, has been recently put into suc- 
cessful operation at the Piatt Lane colliery, in England. 

844. Purifying the Olyoerine of Oag Meters. — In Dresden 
the gas meters are filled with glycerine ; after a time it be- 
comes foul, and is then purified by heating to 60^ for about 
twelve hours, and after that to about 150^ to expel the 
water ; it is finally filtered through granulated animal charcoal. 

845. New Application of the Lenoir Engine. — ^M. Lignier 
has applied the Lenoir gas engine to the working of a ram- 
mer for laying pavements. To the fly-wheel of the engine a 
rammer of steel, smaller but heavier than that ordinarily 
used, is attached. The movement of the machine is controlled 
by the operator, and according to the inventor the rapidity of 
ita operation more than counterbalances the greater fii'st cost. 



THE END. 
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